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N-T-b^;i/^;i/3"9-^>te^»j||fStt-??*Ss ±13 (1) £fcfc£ (2) ©tt*S^fi& 

#Jo 

(4) WTO (a) , (bK (c) £<fct>* (d) DSIfcfftS 
tf'j^T?- Ko 

( a ) i3?'J#^ 3 HBUfcOT 3- y ^la^'J^ 5 & 5 * U 'VT'^ K - 

(b) ia^j#-^3f3iicoT^y^ia^4 5#B*>e>3 7 2#g©r^y^ia 

( c ) IB3W# 4 HBfcOT 5. y i?ia?'J#> £ «c 3 y K o 
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(d) nwm^4$M<D7$.;mum(D6 2#@#>e> 3 7 8#@©:p* y@tia 

(5) mm^4$2m(D7zjmmmz&^Ts iu±(D7^;m&K!&. 
gf^u<ttr^p^nfe^= swrnw? titans fr-o*-u-N-T-te?-;i/^ 

(6) WTO (a) gifcfcfc (b) O^U^r^- fro*' 'J -N-T-te 

(a) &mmmum<o7'K;mmm<z>4 i#@^e> 3 9 7#§©t* y^ee 

(b) IB3?»J#^2fB«i©T^ y@£IS?'J<D4 5#@fr*> 3 7 2 # @ CD :p =• y 

( 7 ) U ^7*5^ K#\ ±HB ( 6 ) (DX U KGDW ^3 T K S MMmiZ 

Ko 

(8) ^U-N-THz^v^ ht>-^>*iiI©^{c:||#-r-SrSt4^ /?1,3- 
N-^^^-;i,^;i'33it^>^^r5^T$.^. ±§B (4) ~ (7) l^nfr lofc 

( 9 ) tfU^T*?- K<Z)/?l,3-N-^-fe^;i/^3-^^ >.^^f£fi^ Mgi 
0^3S7U*5Sg(3^-r^^^^ h— ^a*(3/?l,3^-^N-7'Hz:5 : -;i/^;i/n-!t^ 
>£^-r3r£t£T-&£±g3 (8) tD^'J^r^Ko 

(10) /?l,3-N-7--fe^^=3-9-^>^|i^rS^^ i)N-^-te^;i<^ 
? hV$> (Gal/?l-4GlcNAc) ££fci:^ h-7> (Gal/?l-4Glc) , ii) N-T-fe 
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l,3^T'N-T-tr^;i/^mf^ >£$E^-f £rSt$-e&&±B3 (8) (9) 

(11) ttTO(a), (b) N (c)> (d) N (e) x (fK (g) 

( a ) 1 H34B© T * 7 £ ft 3 *° U K o 

(b) Wim&^lt&&<D'7*;mGffl<D4 l#Sfr£> 3 9 7#gcDT^y^ia 

( c ) mnm-^ 2 iBi4© t 5. j wtsm e> ft s # u ^ ^ k « 

( e ) iwis-^ 3 mm<D min u^^Fo 

(f ) is?<j#^3ga*8tf)7^ ;mmm<D4 5#@fr£> 3 7 2#e<£>-7^yi?iE 

( g ) IE?'J#-5§ 4 IB«4©T 5 J h ft £ # U ^r^- K o 

(h) gH^J#-^4fB«ECDT^y^U^J©6 2#@fr£ 3 7 8#B©T^@£ia 

(12) ^'J^7°^ h'#, ±S3 (11) ©tf'J^r?- K©WTST= JMM 

^r^K-e*>*x ±13 (l i) ®«£te#sMBo 

(13) ±13 ( 4 ) - ( 1 0 ) ©o-fnfr 1 ofcH3«©* u K * 3 — 
h'tSDNAo 

(1 4) !E5U#-^7*fcH:8BB«O^Sia9y*W-rSDNAo 

(is) is^'j#-# 8 %m l v>mmm*mt s dnawf'j>^x>f^ 

(16) ±13 ( 1 3) ~ ( 1 5) t^nfrloCDDNA^ttSs iftfc 
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(17) ±g3 ( 1 3) ~ ( 1 5) l^fftfr 1 -D<DDNA%'*t7#—l l zmfri& 

(18) HM^DNA^ :7^J* =• FpAMo-G4-2, pAMo-G 
7, pAMoF2-G4. pVLl 393 — F2G4 S pBS — G4— 2 43 <fctF p 
T7B-G7^^^Sg¥J:i9^«ftSr^^^ ±13 (1 7) ©fl^x.-^ 
DNAo 

(19) ±13 ( 1 7) (18) OlIt^ftDNASffittSM^jl 

(20) mmmm, mmmm. mmim, #t h h 
mmwkik~e$>z> s ±i3 (i9) (Dj&n&wifao 

(2 1) $fc£W N Escherichia MfcM^S^I^T* ;*>■?,. ±|3 (2 0) © 

(22) Escherichia coli MM294/pBS-G3(FERM BP-6694K Escherichia coli 
MM294/pBS-G4(FERM BP-6695K 43 <fc ^ 'Escherichia coli MM294/pT7B-G7(FER 

M BP-6696)o 

(23) wmmm&s -?*t?x • -?mm, 5* h • ^n— -^ife 
ve?^ -;w^>; cho«, bhk» n k v.y/wvmms 

Namalwa*fflfl& x Nanalwa KJM-l*ffl|& b hfl&il^*fflJ8a*j<t^t h SlhmMmfr 

%Mfrt>m&tiz>W}VQim&T:$>2>s ±13 (20) (Dftmmm&o 

(24) HMBB£fr\ Spodoptera frugiperda CDgpjjliSeifla, Trichoplusia ni 

(20) ©SMis^o 

(2 5) ±13 (4) ~ (1 0) (ZHN-fftfr 1 0(313®©^ U ^7°^ K^n — 
K^5DNA^^^^-{3^^T"f#^ftS$li^^^DNA^^-r-S^M-fe 
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z&ipbm&tizte'Rfc&fr'e&z. ±ib (2 5) commm* 

'(2 7) ±13 (4) ~ (1 0) (D^ttlfrl-otzmmn**)^?'?- 

(2 8) ^•Stt#!«i^©^;i/^4'-efeSci:^S[i:'rs. ±83 (2 7) 
(2 9) ±13 (4) ~ ( 1 0) CD^-fn^lotzfaao^U^r^ K&n — 

(3 0) ±83 (4) ~ ( 1 0) <B^-fftfrlofciB«©#y^:r*- 
(31) ±13 ( 1 ) Sfctt ( 2 ) LTfflv\ 

(a) mmmm, 

(b) ON-T-tef 1 ;!^^ y (Gal/?l-4GlcNAc) „ Gal/?l-3GlcNAct fcfcfc^ 

(Gal/?l-4Glc) % ii) N-T-b^b^^ Gal/?l-3GlcNAc£& 
I*?? h-Xffi&&4m7t*ffi&m-t2>* i )Jm. :fc<fct>*iii) N-7-fe*-;i/^* 
5 > x Gal/?l-3GlcNAc£fcfc*7* r— *«£&#&7c5fc#lfc:#-r 

(c) »>V^>-5' U >^N-T-fef-;i/^;i/n-9-^ 

mi^zntzmm n li.f^ni^x^ • mm <* a£*t«*fc4« 
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(3 2) ±ge (3 1) (DUmz J: DH6n5N-7-bf;i/^3t ^ 

(a) m^&m, 

(b) GlcNAc /?l,4-#7* **&£gM^ teZZF 

(c) e?uv>-5' -zi;>i^7^ h-^^WMtito, g^t* 
-ear:** h-xMt^ntcmm£tz&m&mn*^f&-wm£it s m*mm* 

(3 3) _hH3 (1) gjfcfci (2) ©ii^j^iiliibtffltv 

(a) ^^Ms 

(b) GlcNAc /?l,4-#-5* h-^$K^m. 

(c) i)N-7-k?-)l^? htU> (Gal/?l-4GlcNAc) , Gal/?l-3GlcNAc££(2:7 

(Gal/?l-4Glc) N ii) N-7t^l/7^htf>X Gal/?l-3GlcNAc 

-tux Gai/?i-3GicNActfe(i-7^ h-^mm^m^mzm-r zmermm, a 

XZfi v) ±13 (3 1) gjfcfcj: (3 2) «fc ft £Hjfo0»>£>fcS?¥ 

(d) *ViS>-5' --'J>iN-7t^7^hit>x 43«tr5 

(e) *vi?>-5' --t)>m#^t; b-^^mm^izw^^^ 
m<&wz, m&m&M(Dwm7G3imz#i)-ti-7-iz?-)i^? ty-^ymmtHt^g 
ntzmmmtz&m&mnit£.f& • mmtsit, i»Mtj:Di*-'j-N-7t^ 
^ h^^>mm^n^ntzmm^tzi±^mm^m^T^^t^mt-r^>, 
mxv-n-T-ti-ji^? b^^>mmmt^ntzmmm^fzi±w.^mm(Dmmmo 

(34) ±HB ( 1 ) ZtziZ ( 2 ) £DM^^JC7)*^«^T*fe5^ U 
K£=J- h*T5DNA^^^^-»to|#6n5iIMft:DNASMt 
S^Ktem^^^M^T'^b, ^-^^{z, GlcNAc/?l-3Gal/?l-4GlcNAc 
MmZ^TZms GlcNAc£l-3Gal£l-3GlcNAc#gjt£Wir&*is GlcNAc/? l-3Gal/? 
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(Gal/?l-461cNAc/?l-3) n Gal/?l-4GlcNAcfl}jg*^Un*«l 
W±T?» £ «fc t>*(Gal 0 l-4GlcNAc£ l-3)„Gal/? l-4Glc*ijt£W bntfl W± 

(35) ftmmwki&tf. m&m. m^mm, m^mm^t^tm^mmr^^, 
±13 ( 3 4 ) (Dm&m* 

(36) ±13 (1) £fcfci (2) ®«IIMitr^J©^/«^-T*fe^^U^r^ 

h h7>*^x-y*3Mfcl£!gWU §£S&tJ*fc: N GlcNAc/?l-3Gal/31- 
4GlcNAc^jt§*-r§«is GlcNAc/n-3Gal/n-3GlcNAcfl|jg£*r-r3*Sx GlcNAc/? 
l-3Gal/31-4Glcfl}jiS^rS*S. (Gal/?l-4GlcNAc/?l-3) n Gal/?l-4GlcNAc^<&W 
Un# 1 IZ±T«$>Z>m. 43«fctr(Gal/?l-4GlcNAc/?l-3) n Gal/ffl-4Glcfi|jgSWbn*« 

(37) ±13 ( 1 ) S fctt ( 2 ) ©««^#J©WS»fiR«"eft a * u 

2> h^>^^i-^/^^^^U BE»ftl+fc* GlcNAc£l-3Gal/?l-4GlcNAc 
fltag^fSSSs GlcNAc/?l-3Gal/91-3GlcNAc«jg*^-rSJDIx GlcNAc/?l-3Gal/? 
1-4G lc8B£ £ * "T 5 ( Gal £ 1 -4GlcNAc (3 1-3 ) n Gal /? 1 -4G1 cNAcflgjg ^IniP'l 
fel±T?**«^ *<J:^(Gal/?l-4GlcNAc^l-3) n Gal/?l-4Glc^M*#bnASlW± 

(3 8) M&H. ISfllS^ 7nT*^JAX ^'J^^f 

*Mt*6»tftta«^*jrc»3> ±13 (3 1) ~ (3 7) (D^ttifr 1 oCI3« 
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(39) £ffi-wm&mm(D*)i?tpT?$>%>zt%ftmtTz>, ±ia o 6) 

(4 0) ±13 ( 1 3) ~ ( 1 5) ^fti^l^cDDNA^lv ^>f7tjy 
(4 1) ie^JS-^8ia«eo^IEI^J^W-rSDNA©®MLfe6~6 o^s 

i: ibj turn* *t s^- y zf * ^ i^?- h\ M^r y 3* ? k i:ffiMeti^ie?ij^ 

(42) * >J =f*^ ;T y zf * >7V*3-Y y >tts; 

# N t'J^^U*^ K4»©-U >^i7r;^M3' -P5' *X7*T^ 
7— b^lz^mztitz* U =3 3? ^l/tf h*S§##:, ^- U =J 7- 9 K4>© 'J # 

— ^>;uT'g^^n^^- y =f * ^ u^-^ h*§§##:, * y =f * * h* 

* * k 4i©>> ^ >> 3. j ^ v >fgKp>> h >> > (phenoxazine- 

*<z> y # 2 5 - o - 7*p tvi/ y tf-*-r-glfc£ft£* y zf ^ * 

±HB (4 1) ©^-y n"*^ u^-^ K„ 

(4 3) ±13 (4) — (1 0) (D\,\-?tLfr lof3|3iB©#y ^r^- K&n — 

h* -r * d n a © wr a mm&qcDmm u & 6 - 6 o t&m t m die#j & w-r s * y 
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^^7- t? -^x-r> • U7^«>3>st<}:^ ±ga (4) ~ ( i o) <wrn 
(44) ±13 (4 o) tfett (4 3) (Djjm&m^t^ mztz&mm 

(4 5) ±13 ( 1 3) - ( 1 5) V^ftfr l-ocDDNA<DW^£^SSB?'J© 
^ b fe 6 6 0 J» 4: H U E5!l * * "T S * U =f 7 ^ P * ^- K n » * U ^ ^ ^ 1^ * 

g|^#:^^M«nS7|-U37^W^ ±IB (4) ~ ( 1 0) (D^tM? 

(4 6) ±13 (4) ~ (1 0) ©M-fftfr lo&zf3*8©tf U^r^ 

h -r a d n Aoo^-r zi&MmikDmm b fc 6 ~ 6 o f&mtm Dia^u &*-r s ^ u 

(47) ±sa ( 4 ) ~ ( 1 0 ) ftfr 1 HZUffiO* u K 

(4 8) ±13 (4 8) ©ttfl^fflV^ ±13 (4) ~ ( 1 0) ©o-rnfr 1 

(4 9) ±13 (4 7) ©Jrttefcffl^ ±H3 (4) ~ (1 0) (D^rtifr 1 ^ 

(50) ±13 ( 4 7 ) (D$ifo*^m? £k &^Jffi*»ei&lo 

(51) ±S3 (4 7) ©m^^r-r^ mztz&mm&oimmMo 

(52) ±13 ( 4 ) ~ ( i o ) wrn^ 1 -DiztZMO* U K 

(5 3) ±H3 (4) ~ ( 1 0) ©V^nfr lo£g3S©#U^7*?- Y^^M 
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(54) ±m (4) ~ ( i o) (D^-rtifr l-Dizmmcomv^y^- 
r^mmtmmnt^mm^^r. ±ib (47) (DtA^m^\ mxv^yrv^ 

(5 5) ±12 (4) — ( 1 0) ©l^-fftfr lofcffittCDstfy^r*- 

(5 6) /nt-^-DNA^ /J^JlJiOllia. *J3§,«. JJWfffl 

2>7°u^-*-T~$>Z>. ±m (5 5) ®7Df-^-DNAo 

(5 7) rnt-^-DNAtf, t h trX&&<D7u^— *-DN 

AT'^5> ±§3 (5 5) Sfctt ( 5 6) ®7d^-DNAo 

(5 8) ±13 (5 5) ~ (5 7) (D\,^-?tifr 1 otzgatBcorn^E — * -D N 

Sj»fe^-e*Sx ±H3 (5 8) cD^^U-->y^o 

(60) ±13 ( 5 2 ) ~ ( 5 4 ) N ( 5 8 ) *5 <fctf ( 5 9 ) ©^irnfr 1 o 

(6 1) ±H3 (4) ~ ( 1 0) (D^-ftlfr l~DizBffi<D#V^7'?- b*£3- 

(6 2) Jv>?-?^ h^h hSlWY97T-$5, ±ga (6 1)07777 
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(1) GlcNAc/?l,3-#^ h-x$mwm (/J3Gal-Tl) O^D^Sa 
RS3-Kt5DN A <£>35tf#> & £ t^fc^D N A *5 «fc U =f 7 * u h* ©Igjg 
/?3Gal-T 1 (S'J£WM 1 ) ttGal/n-3GlcNAc#jg©-&fifci;:H#-r SGlcNAc 

Blast CAltschul etal., J. Mol. Biol. 215, 403 (1990)^ FrameSearch&CCompugen 

i^tSo ^— UTttGenBank^cD^^]^^— X^fiJffl-T-Sdh 

U;-*icDNA$fcttcDNA7^f77 U L"T\ ^^"fSIS^Ut^ 

J3#j£:7*^>r V — £ffl^T*"',M^ — t? • > • "J7?J/3> (Polymerase 

Chain Reaction ; J£*T\ P C R £B&f3"f"S) CMolecular Cloning, A Laboratory 
Manual, Second Edition, Cold Spring Harbor Laboratory Press (1989) (J^T\ 
^V^-3-=y— • ^n- ^>^2){S^B&-r) ^iOTCR Protocols Academic Press 

(i990);i &ff ^^^Cct ^ ^"rsiB5u*^-rsDNAo#^*tftm-rsci^*» 

So 

II tlfe D N Ai^ WT© <t 9 1 UT ^O^fi c D N A $ 

Ds ^ficDNA^mtf-r^Ch^T'^ao 
JfesiDNA^StSCi:^iE^fe-*icDNAIfeH;cDNA7'f 
V-*mmt Its 5'RACE&h3 , RACE&£*T5££fc:<fc'K 8M§-rSEfll&« 

■r?> c d n acd5' Jk^fflcomfrby *mmomft*WLn? zz. t&-eg § 0 mmx 
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dd*;1/A& CAnal. Biochem. 162, 156 (1987)} izX *) ^RN A ZmttiT &<> & 
IC^Dts 4RNA$f^^'J*'7^l/7- t? I (Life Technologies^) 

ot>Ts ^U=f (dT) 7°^^— v-£ffl^T SUPERSCRIPT™ 
Preamplification System for First Strand cDNA System (Life Technologies*!) 
fc«t *HcDNA4Mt5o -*IcDNAhbt(^ mtfb rWiUMl 
ASBtnUBtt SK-N-MC^f, ±g3©^^T«f^ U c D M A * & Vf £ d 

cdna7^7 »;— &i?:miz& *)WWk-?zz.htrz%z> 0 cdna^t^ 

X • > • ^EP^tjl^— • M>f ;frP5;— „ DNA Cloning 1: Core Techniques, A 
Practical Approach, Second Edition, Oxford University Press (1995)^|i;:gdf£ 

• 7^-— • cDNA • ^>>-tr->x • T> h* • 7*^^^ K • <7 n — - 
CSuperScript Plasmid System for cDNA Synthesis and Plasmid Cloning ; GIBCO 
BRL*tlO W ^7-cDNA CZAP-cDNA Synthesis Kit N 

STRATAGENEft^ Sffl^SMf^lf ^,ti5 0 c 
DNAv^77 'J— fcfc N ffi^ntl^a^O^AtS^iitioT^X^tSo 

^-^^-rnt-*^fflT-#^o H<fclftl;:fcL ZAP Express CSTRATAGENE*±M N 
Strategies, 5, 58 (1992)3 ^ pBlue II SK( + ) CNucleic Acids Research, 17, 9494 
(1989)3, A. zap 1 1 (STRATAGENE%I:M) > AgtlO CDNA Cloning, A Practical Approach, 
1, 49 (1985)3 , ATriplEx (Clontech*±S!0 . AExCell (PharmaciattHO N P T7T318U 
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(PharmaciattM) , pcD2 CMol. Cell. Biol., 3, 280 (1983)) , pUC18 CGene, 33, 
103 (1985)) s pAMo Q.Biol.Chem. , 268, 22782 (1993), 53iJ£pAMoPRC3Sc {&M 
¥05-336963) ) m*$>tf 2> Z t&~£ % 2>o 

Mifclft^fcL Escherichia coli XLl-Blue MRF' CSTRATAGENE*±M, Strategies, 
5, 81 (1992)) x Escherichia coli C600 CGenetics, 39, 440 (1954)) , Escherichia 
coli Y1088 CScience, 222, 778(1983)) , Escherichia coli Y1090 CScience, 222, 
778 (1983)) , Escherichia coli NM522 CJ. Mol. Biol., 166, 1 (1983)) , 
Escherichiacoli K802 CJ. Mol. Biol., 16, 118 (1966)) , Escherichia coli JM105 
CGene, 38, 275 (1985)) , Escherichia coli S0LR™ Strain CSTRATAGENEfl: «fc D 
r(?H5) & A ^ Escherichia coli LE392 (^E U * a. ^— • >? D-^> ?m 2JK) mifi 

t h g^fllcDpoly (A)+ RNAJ; D c DNA^>XtA (cDNA Synthesis System, 
GIBC0 BRLtttS) £fflV^T c D N ^g>j^3jfifcEcoRI-NotI-SalI adaptor 

(Super Choice System for cDNA Synthesis; GIBC0 BRL*±M)£fllJQ 
— ->^^^-AZAP IKAZAP II/EcoRI/CIAP Cloning Kit, STRATAGENEftM) 
CDEcoRIggfcfcjf AU STRATAGENEtt Gigapack III Gold Packaging Extracts 
OTin vitro packaging^*?? Z tlz «t D, cDNA7^f^7 U-^Kt5o 

NA7>f77 U -£f£Mi: UT P C R £fT?o iiBBrH-^fi t>tifcmz&, Mr/t 

jt^^Jt ^5h(iWi^DNA^^7-lft«^ f&SsCfcD'** 
* —tzmfr&ts ft 5 Z.h:&-e%&o ^Pf — tVT&s pBlue SK(-), 
pBlue II SK( + ) (O-rn*) STRATAGENEttM) , pDIRECT CNucleic Acids Research, 
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18, 6069 (1990)}, pCR- Amp SK( + ) CStratagene*±M, Strategies, 5, 6264 (1992) } x 
pT7Blue CNovagenttlKO N pCR II Clnvitrogen*±85k Biotechnology, 9, 657 (1991 )} . 
pCR-TRAP CGenehunter*±§!0 . pNoTA T7 (5' ^3' *±M) 3&4f**tf Sifc^Tf* 

o 

m x.«it > i3 -(Sanger) £ CD is & CProc. Natl. Acad. Sci. USA, 74, 
5463 (1977): &£^fi3 7 3 A • D N Ai>-^aQ>i^- CPERKIN ELMERttM} m 

±I3tff^bfecDNA7'f77 l J-{:^UtxiDNAI8r)t?£7'D-7i:Ut 
nn-wN^^u^-tf-^3>^^«r^-^^^^U^V-tf-^3>(^ 
o.^— . ^d-->^ ^ 2JtSt) £?t-5 *K /53Gal-TU7^i 

I/^t*tt^tSiai§3-h*t«t0^5cDNA§«||tSi 
-> (digoxigenin) HiUfc^O^ffltSCfc^T^So 

(SangerKcDi^sr^&c CProc. Natl. Acad. Sci. USA, 74, 5463 (1977)^ 
W2 3 7 3 A -DNA^x>1t- CPERKIN ELMERttSO ^<&^a£B2#l##r^g 

^nS!jfJ^K4D-KtSDNA^*tfSii:di-e^ UtttfJldfciu 12 

£3o ia^J#^5©DNA$^tf7*7^^ KtbTiis 0!l;tfcf* pAMo-G3, pBS-G3 

pAMo-G4 N pBS-G4£&lf 5Ci:^T*l§e IB?'J#-f§- 7 <7)D N A£^£? ^ K£ 
LTii. pAMo-G4-2 s pUS-G4-2*$>\7Z>Z £&T*Z 2> 0 IE5Wf8©DN 
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AS£ft:7^>U Ffcim ^Jill pAMo-G7, pT7B-G7SS»tf S^fc^SSo 

<o & S 'J ^X3^ K F -f 3 @ift<£>D n A%mm? 2>zh % 3o#"Jx.f;£> 

feDNA$7'D — 7£. bTs 3D---M^'J^f-^3>& X^ — 
-f X U *V -if— a -5 V^ti-^if > Xp «n/W7iJ^ -if — i/ a 

^E&^©DNA£@^bbfc7^;i/* — £ffi^Ts 0. 7—1. OMCMth'J 
->A#4T> 6 5°CTvW:7';*V-e-^3>£fTofcgL 0. l~2{£i§jgCDS 

scgid s s cmmnmmzs isommoi/i mt± v u t> a, 

1 5mmo l/l^i>ii- h U »>AJ;r>&&) 6 5°C^TT"7 ^ 

^ {3 J; D IsJ^T- # £ D N A £fctf £ <I t #T* £ So ; W X U *V -t? 
— : >3>tt, 1/5-3-^— - 9u— =->s?%2Wl^ Current Protocols in Molecular 
Biology, John Wiley & Sons (1987-1997) (JiTr\ iiU>h • 7d hn— ;i/X • -Y 
> • tU^-j.^— - £W&T) ^ DNA Cloning 1: Core Techniques, A 

Practical Approach, Second Edition, Oxford University (1995)^^gSiE^tlT 
^Z^mz^Xfto z.ht?X*% %><> 7'J^XpJt*DNAi:l/tMW(: 
(is BLAST CJ- Mol. Biol., 215, 403 (1990)D ^FASTA CMethods in 
Enzymology, 183, 63-98 (1990)^ m^m^Xtm Vfz £ Sfc^ ±fBT'^b^D 
NAi:'M<^*6 0%U±<DmmV£*m-r%>DNA,ft%. b<&8 0%J^±<2>*B 
mnZ^tZDNA, b < fci 9 5 %W±©^i|lIt4^*-rSD N A*Hb\f 
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h • yu hn—jlX --fV-^l/JFa^-- J%j*u*J— , Nucleic Acids 
Research, 10, 6487 (1982), Proc. Natl. Acad. Sci. USA, 79, 6409(1982), Gene, 
34, 315 (1985). Nucleic Acids Research, 13, 4431 (1985), Proc. Natl. Acad. 
Sci. USA, 82, 488 (1985)^(ZH3i!4©g^5{iI#SW^S^A^^fflV^T^ MX-tiMm 

i T7rs£ti&-7$;mmm&G?&#V'<73- k&=j- k-t sdnam^ 
&n &o &m & m a -r 3 ci t iz & k> n -? a t #-e § & 0 mm * u < t±ft m $ n 

Sfctofcfct, BLAST^FASTA^^TIIIbfch^t:, 0fl*fcfBa?!l#-^ 
HBtt©7 > ^yKiB51lfc^«c< fc* 6 0%W±, at^t±8 0 %W±. mz 9 5%W. 

i©DNA^ N 7^1-^7^-^^^ h&£fiJfflL£PERKINELMER#M©DNA 
p^mod e 1 3 9 2^£ffl^Tff ? d ti^lr % 2> 0 

bTfflW Cltlf)DNA(:W^^mRNAOTbtl^tt©niRNA 

N A & Mm? 2> i: #T- £ & o 
±5i!i©^S^^# U£«§HJ3<DD N A& XTfD N A»TJt£/B^T> 

iDDNA^CJ:^ ^BHcDD N A<D-g)3CDie^J<£Wr -ST 7 >5^-fe • ;t 

'J rf7 ^ ix^5=- K £ bTfcJu ±H3D N AO^fT 2>mmW1p<DMmVtc 5 ~ 
6 0^h|lIUi2^JSWr€>DNA^fe^DNAi:ffiliB<j^IH^^W-r-SDN 
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SB^J^O^bfe 5-6 0Jfi^i:lRlDiE9U*WrSDNA*fet±gEDNAi:fflffi 
tt&EBI £*r-T £ D N A If -5 d £ £ 5 o -fe > 7. ^ >f ^-43 «t t>*T > ^-fe 

Mt^ U37^ u*? wmmfa mr, xv^mn/Xf-vmmtet 

37^1/;*^ K*©U >i^xXr;i/^N3' -P 5' *77t7 * 5 s — 
&lz^m$titc* U =f 7 * KjgNMk ^ U 3" 7 H*© »J **-7, £ U 

>iyx^r 7"^- K £ $£%k Ztltc* U 37 * u^-^ Filfts 

rf^^U^-^ F§£##:>:*U3"7^l/;*?- K^©^ v;u#"C- 5*7*J— )\/t>^ 

Kct3CDi> Yi/y-tfy h^>> (phenoxazine-modified 

cytosine)T?SSl^nfc* U 37 ^Utf b*i§2##:. * U 37 * K^CD U # 

-7.^2' -0-7P tVI/ 'J ^-XTiii^nfet 'J 3 7 ^ 1/ KSMWfc. 
^fct* U 3*7 PU*?- K4»© U ' h h**> U ^-XTltl^ 

nfct 'J 37^ l/^f h'it^mif C«UBX^, if}, 1463 

(1997)^ o 

( 2 ) mt#D NA©3-Ktl»^»J^H ©?Stt«l5£ 
±H30 «t -5 C UTIfcff Lfc D N A £$63£"<* A/CSS^T"^ 7 ^ H 
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;i/ • V— # — (Fluorescence Activated Cell Sorter ; JMT\ F A C S ^iBSHBf^) 

— T^nti'l & S & cot & ^ £ CI 00 pcDNAI/Amp. pcDNAI, pCDM8 

(^fM7t3i/tJ:!)« \ pAGE107 C^¥3-22979, Cytotechnology, 3, 
133 (1990D > PREP4 (InvitrogenttM) > pAGE103 Q. Biochem. , 101, 1307 (1987)} , 
pAMcpAMoACJ. Biol. Chem., 268, 22782 (1993), S'JSpAMoPRSA(#^¥05-336963)X 
PAS3-3 (#iS¥2-227075) £&X*g 2> 0 

mmm.^ ? ? -®#a^^ t lx i±, wmmm^ dna &m at s xmx&tat 

^-ftibm^ZtftXZs mz-&, 3i u ^7 hD^U->>3>^CCytotechnology, 
3, 133(1990)}, >)>mt>)l^^Am (^111^2-227075), >J*'7:^>3>& 
CProc. Natl. Acad. Sci. USA, 84, 7413 (1987)} m<D^^^\f & a t&X % 

WWAMMh bT&, b h©«T$>SNamalwa|fflfig N NamalwaiDJJSoDifr^^ >X 
£3NamalwaKJM-l«, 2 9 3*fflfl§, -9-;WD»T*& SCOSiMfiS, ^-\~f-— X- 
^AX^-©«T*$>§CH0« N HBT5637 (^^63-299) 
d £ # , i; U < 0\ Namal wa$]flS, Namalwa KJM-13» £ & fr* & C £ % & 0 

mmmzmm-r &i%nu±, -Mffl^nt^sRPMi 1 6 4 0 tg-tai erne 

Journal of the American Medical Association, 199, 519 (1967)D , Eagle 
©ME Mi&tfeCScience, 122,501 ( 1952)}, D M E MJgifeCVirology, 8, 396 ( 1959)}. 
1 9 9*&Jfc (Proceeding of the Society for the Biological Medicine, 73, 1 
(1950)} SfeiiCii^igitTOii^^^Dt^ftf^^^tiSo 
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t&ftfc*. iiitpH6~8s 3 0-4 0U 5%C0 2 MTfO^mi-7 

^^l^^>£^T^^€sbfc@L FACS^ffll^*f-r§o 3> h D- 
^^■^^^ F^IAlfc il^M ^it^bTs^U-N-T^^;u^^hit^ 
>Mti«^iiJjabT^n(ix IDNA03- K-T^ir^'J^^ Kfct. **U-N 
-7t^7^h^^ >Mfl©^{3 S /? 1 , 3 - N - 7M V X 

(ipokeweed mitogen (PWM<tB&"f~) . Lycopersicon esculentum (tomato) 
agglutinin (LEAfcJlt) . Datura stramonium agglutinin (D SA£V%T) % 
m^ZZt&TZZ CJ. Biol. Chem., 282, 8179 (1987), J. Biol. Chem., 259, 
6253 (1984). J. Biol. Chem., 262, 1602 (1987). Carbohydr. Res., 120, 187(1983), 
Carbohydr. Res., 120, 283-292 (1983). Glycocon jugate J. 7, 323 (1990)} 0 

7 U ;WI/>f * a m$mfo£ tttiv> 7 V )l)M 7, c ftMttt LT fcfc. > T 
u ; * a «0| * tz fct Is 7 U >f * c i: £ Jfc"T 5 trt^T* & n ^ 5 
%<3D-e*)ffl^?»Cli:AST-^x #"J/tf;£. tnl^TU;WH'^aliiim<*T-^)S19-9 
(Fujirebio*±iO^KM231 (KyowaMedex*±SO , %^\±Wy7 VMM * c«l^ 
tafr-e & S DU-PAN-2 ( Kyowa MedexttM) £ <fc If £ d i: £ £ o 

±gBBH«5^*Dllia©«m!a«im«[SfflV^Tx &*n©$I£& CJ. Biol. Chem., 
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268, 27118 (1993), J. Biol. Chen., 267, 2994 (1992), J. Biol. Chem. , 263, 12461 
(1988), Jpn. J. Med. Sci. Biol, 42, 77 (1989)3 Icip /3 1 , 3 -N -TMr*- 

#xbfc^Hfeife(Biiiafc:jt«uTx /? i , 3 -N~T^^ji^;iziv^>m^mm 

iStStfJiAnbT^ftfcf, i^DNA©n— K-r-Sff^U^^ Ktt, /?1,3-N 

mfem CJ. Biol. Chem. 258, 9893-9898 (1983), J. Biol. Chem. 262, 1564 
9 (1987), Archi. Biochem. Biophys. 270, 630 (1989), Archi. Biochem. Biophys. 
274, 14 (1989), ^^06-181759, J. Biol. Chem. 273, 58 (1998), J. Biol. Chem. 
273, 433 (1998), J. Biol. Chem. 273, 12770 (1998), J. Biol. Chem. 274, 12499 
(1999)3 ^mVTMfe-r&Zt&UgZx, 

£ m % (c -r S d £ # T* £ £ o 

(3) gf^/? 1 , 3-N-T-fe^;i/^*;U=i-^^ >^^^ij^r^ h'CDMit 

d hzi— ;i/X--r >-^E l/^ra7 — /H^D^- -tf-:r;i/p<> h 1-3 8 (Current 
Protocols in Molecular Biology) miznZM£tlfeJ5&m&m^&Z.t&X*g2>o 
iP^s^B^DNASli^^^^-orDt-^-TWALfeffii 

iifctit.it JIM«, SIS, *t#)«^, BW)£ 
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mmm<Dmm^^^mmt Lxm^^m^, mm/3 i,3-n-t±^-)W 

»^-tlt(is pBTrp2, pBTacK pBTac2 (l^-f ft&Boehringer 

Mannheim*±£ tJrUflg) , pSE280 (InvitrogenftSO x pGEMEX-1 (Promega*±10 N 
pQE-8 (QIAGENttM) > pKYP10(^HPS58-l 10600) % pKYP200 CAgric.Biol. Chem. , 
48, 669 (1984)} , pLSAl CAgric. Biol. Chem., 53, 277 (1989)} „ pGELl CProc. 
Natl. Acad. Sci., USA, 82, 4306 (1985)} . pBlue II SK(-) (STRATAGENE*±) s 
P Trs30 (FERMBP-5407) > pTrs32 (FERMBP-5408),pGHA2(FERMBP-400) > pGKA2(FERM 
B-6798), pTerm2(^H¥3-22979, US4686191, US4939094, US5160735 K pKK233- 
2(Pharmacia*±SO „ pGEX (Phannacia*±M) x pETv'^A (Novagen^M) x pSupeXx 
pUBllOx pTP5, pC194. pTrxFus (Invitrogen*±) x pMAL-c2 (New England Biolabs 
*t) m*Mm-?%> Z o 

WiL&. trp^o^e— ^— (Ptr£) x lac7*P^-?- (Plac) s 

N SPOl^D^e— ^— , SP027°P^E— ^ — „ penP7"D^E— ^— 
T'#£o ^fePtrp^ 2ojfi^J^-a-^7°P ; &— ^— (Ptrp x 2) N tac^P^-^ 
lacT77-D^E-^- N let I7nt- * — <D&5lzX&m&t6fflr&&£titz7'v 

U#V— AjSg-g-fE^J^bT&x 5/W (Shine-Dalgarno) M9Q£M 

*%w<d d n a co mmz umw-m%£mm&>&-f u % ^ umz &m 
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■>AJS, ^iJWr'J^AE ^D^t'J^AE i/a-F^t^Iftl 
-T5$fc»K #>Jx.&\ Escherichia coli XLl-Blue, Escherichiacoli XL2-Blue, 
Escherichia coli DHK Escherichia coli MCI 000. Escherichia coli KY3276. 
Escherichia coli W1485. Escherichia coli JM109. Escherichia coli HB101. 
Escherichia coli No. 49. Escherichia coli W3110. Escherichia coli NY49. 
Escherichia coli BL21 (DE3 K Escherichiacoli BL21(DE3)pLvsS, Escherichiacoli 
HMS174(DE3). Escherichia coli HMS174(DE3)pLysS. Serratia ficaria . Serratia 
fonticola. Serratia liquefaciens . Serratia marcescens . Bacillus subtil is . 
Bacillus amyloliquefaciens , Brevibacterium amnion iagenes . Brevibacterium 
immariophilum ATCC14068. Brevibacterium saccharolyticum ATCC14066. 
Corynebacterium glutamicum ATCC13032. Corynebacterium glutamicum ATCC14067. 
Corynebacterium glutamicum ATCC13869. Corynebacterium acetoacidophilum 
ATCC13870. Microbacterimn ammoniaphilum ATCC15354. Pseudomonas sp. D-0110 

tim^-rti^m^^^h^X^, 0>Jx.fcf. *-V>7 r D#lx—>3>?£ CNucleic 
Acids Res., 16, 6127(1988)X iJJli^O A^f :*>£ffl(^S#& CProc. Natl. Acad. 
Sci. USA, 69, 2110 (1972)D x 7u h7*7^ bte (#|{§B§63-248394) N Gene, 17, 
107 (1982)^Molecular & General Genetics, 168, 111 (1979)^13^©^^^^ 
&tf%>Zt&X%2> 0 

mnm^m^mmt utffli^^cit mM^^-ti^x, m*.^ yep13 

(ATCC37115) . YEp24 (ATCC37051) . YCp50 (ATCC37419) N pHS19. pHS15*?£#iJ 

ya^-^-tLrit, mmmw *Pxmmxzz>t>cDx$>Hm^tez>$)(Dxt) 

£<> PH057-D^E-^-, PGK^D^-*-. GAPrD^E-*-, ADH^P 

. gal I/d^e-^- gal IO^d^E— £ — N b-h>a-^sai/D 
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^tr^ N ^ffcfitKciii^ Saccharomyces cerevisiae x Schi zosaccharomyces pombe N 
Kluyveromyces lactis ^ Trichosporon pullulans N Schwann iomyces alluvius ^£ 

«at&^ ^ —vmxijWi t ut tts b&sc d n a **a-t s^&t?* nm > -r 

Ja*)ffl^Suii/!p*T-?, tfiRfc^ hD^l/-i/a>S CMethods. Enzymol., 

194 , 182 (1990)} > ^7iD77^fg CProc. Natl. Acad. Sci. USA, 84, 1929 
(1978)D v mmV^^Am CJ. Bacteriol., 153, 163(1983)5 ; Proc. Natl. Acad. 
Sci. USA, 75, 1929 (1978)Haf5<D#*£^£&lf SCil^lSo 

i&^tt£^3E«£ UTffli^S^fcfciu 0fl*fc^ 

pcDNAI/Amp, pcDNAK pCDM8, pAGE107, pREP4, pAGE103 N pAMo. pAMoA. pAS3-3^ 

yn^-t — hlsXlts MlVoMM 4 1 T? § S © T & ft fcf 1* *l * ffl 3 £ 
£#-e^ 0ijx.fc£. 1M h^tfP^-Ol/X (b hCMV) (DIE (immediate early) 
Ifi^C^D^-^-, S V4 O^OT^P^E— x ^D- — • = j. U > • P'f 
• tyjJlX (Moloney Murine Leukemia Virus) ©P>^ • *? — ^ • U 
b— h • 70^-^- (Long Terminal Repeat Promoter) \ U h P »W 

XDT'p^E— 5CJ:^l5o f;fc> b h CMVcDl EJUS^ 

?&±iHIlIIS£:l/rte* • ^P— vflBR h • ^ j.d-^,W, • 

x 8HKiR 77 U*^ h* 'Jf^iiiR b h©«T-$>?.Namalwa«^fe(i 
NamalwaKJM-l»> b h JftjftBliftffllljgk b h HBT5637(^PinS63-299) . 
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■v^X • ^D-?«ltlt SP2/0 S NS03P N 7>n- UD-?«J:L 
TttYB2/0^ h h^JEWIE«£UTttHEK293, 293*?, thSM»^UT(± 
BALL-1^ N ^y'J*^ KUif;i/WJ3i»i:UT^C0S-l, COS-7, b h*fll*S»t* 
h UT«HCT-15^£&l:f Scttft^^o 

^Wffll^C^t'^ ^(1x1/^7 hn^u — ^>3>^CCytotechnology, 
3, 133 (1990): \ V>m*Jl^O&m (»1¥2-227075) x 'J*'7x^>> 3 >a 
CProc. Natl. Acad. Sci. USA, 84, 7413 (1987)3 N Virology, 52, 456 (1973) 

2-227075^£^& £ ^(i#H¥2-257891^^(cfB«2^nT t% Zfimtzm CTfr 

>y^>3> • ^^^-x 7-7^7h'J-- v-a7jl/ CBaculovirus Expression 
Vectors, A Laboratory Manual, W. H. Freeman and Company, NewYork (1992)3 „ 
^l/ + 27--/HtDy- 7 • ^^-7 h U— • v- (Molecular Biology, 

A Laboratory Manual) N ft > h • 7°D hn — )VX • ^ > • • 
^-D^— > h 1~3 8 (Current Protocols in Molecular Biology) N 

Bio/Technology, 6, 47 (1988)3Efcg3tt£ttfc;Srifefc:,fc ot s tfU^T*^ h'£2gg| 

mxmz&^xm^ionz&fcTmA^zt'-ti.ri*, PVL1392, 

PVL1393, pBlueBacIII (-r^TInvitrogen*±S[) m&foVf hi^H % £><> 

•> h^777-*'J7^-*.7^I/7 — ^U^\ KDSyx-e7>r;i/X(Autographa 
californica nuclear polyhedrosis virus) £ ^ -So 

MihlTil Spodoptera frugiperda gD^MjMga, Trichoplusia niOgPiH 
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Spodoptera frugiperda (Pj)P:BUHIflafc bT&Sf9, Sf21 (^^a ut>4 )V7s • -4 9 
yi/3> T • "y-^^y h 'J — • Y-a?;!') ^, Trichoplusia ni 

©3Pm»£:bTteHigh5, BTI-TN-5B1-4 (Invitrogen*±M) m, 
CD^iHaJiafc bT& Bombyx mori N4^Sfelf £A*T*£5o 

IW2-227075) , ij|7i^>>3>8 CProc. Natl. Acad. Sci. USA, 84, 7413 
(1987): i^&tfSdii^-C-^o 

A £ # A f 3 £ * "C # x M z- K> ^ ^ ^ h O *° 1/ — > a > & CCytotechnology , 3 , 
133 (1990):, U>$#;i^^A& (^§{§¥2-227075), 'J #7 :c^>> 3 >?£ CProc. 
Natl. Acad. Sci. USA, 84, 7413 (1987)) ^&&i:T3£ 5<, 

*fiti«^fe(iffit/»^^±^ UTffl^a^tcii, &*n©^?£ Officii, 
20 (1994). ifcaWgft, 21 (1995), Trends in Biotechnology, 15, 45(1997)} \z 

m^-fft&m^&ztifzgs mz.&> A^^y-w^^;^ (caMv) © 

( Agrobacterimn ) (!Nf^BS59-140885, ^B§60-70080, W094/00977) , h 
nXU — i/3>m CCytotechnology, 3, 133 (1990), ^Hg60-25 1887} , /S— =r 
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^;i/#> (Mfc^m *m^2>J3m (4$fFS?l2606856, 451^2517813) mz&tf 

fc^&mxgntci&vomfa (b^>^^^=-^^m.m ^Mt^ut^-e^^ 

(DJjfe CAmerican Journal of Clinical Nutrition, 63, 639S (1996), American 
Journal of Clinical Nutrition, 63, 627S (1996), Bio/Technology, 9, 830 (1991);) 

S o 

int., mvomf&om&s ^wcddn A&&mi- zwt h h^>^^^ 
mm^^^m-^v^y^^^mm-r^ztiz^ir)^ mm/s i 
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tor£f£ £ W -T a U ^ Tf- K £ M^-T 3 d £ #T- # 3 o 

15-4 0°C^J;<x JS^BSISfcfcx 6-9 6lW"e*£o JWt»pHfc*x 3. 

0-9. OKl^-TSo pH0D«S£Bu «&£^M»DSL t;!/*';*^ s 
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Zmmts -mz&m£tlX^ZRPMI 1 6 4 0*gife CThe Journal of the 
American Medical Association, 199, 519 (1967)3 s Eagl e ©MEMigtife 
CScience, 122, 501 (1952)3 s DMEMigtft CVirology, 8, 396 (1959)3 . 1 
9 9 *gife CProceeding of the Society for the Biological Medicine, 73, 1 (1950)3 

imiZ, ii^pH6-8s 3 0~4 0°C, 5 % C 0 2 #^bT^©^TT 1 - 7 

teffl^ftT^STNM-Fmglfe CPharMingenftiO > Sf-900 II SFMigife (GIBC0 
Zmm) s ExCell400 , ExCell405 OlTn& JRH Biosciences 
*±iO n Grace's Insect Medium CNature, 195, 788 (1962)3 

mmmntvx^ PH6-7, ig#iag2 5-3 o o c*s<t< > i^B^t^ m 

Mfc^Olg^&hUTfci:, ^ 'M7"^ K^S*ISS*t5W^{: N /?1,3- 

^7$;wmffl*m**m&'&sm. wn^^WL+T^jm^^^^m (stem 

region) N ^«fcrf/tt«fS«&^tf^^©^©C5feSBfiP^ip63&oT^So #31*$ 
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#^©$r*I/tf 1 , 3 -N-T-fe^;i/?\M/=Ht^ t^Tx IS?'J#-^ 

I27^yi^f,^ * J; VAifcfcJfcS^twa t> c f> 

&t)x E5»J#^2*J:tJ t 3t:gB*(Z)7^yKiB5iJ**"r*5l« , ;^^Ktt, N*4B 

r^KfcJu N«CD2 9T^yil^?)^?)«M^^ ^tlic^< 207^8* 

h— ^S*i:®75 ^Kifl^J±©ffilRH4©Jt»s fc^tftctib©/? l,3-N- 

^l©41#@A^397#g<DT^y gftSai fc^fr * U ^7*^ h\ IB#J#^ 2 *5 
«tt5 3<D4 5#@fr£>3 7 2#@©T^ b\ £«fctfIE#J 

f^46D6 2tS5iP^3 7 SSaOT^yKiB^J^tr^U^r^-KttlSfc^a 

U^v^Ktts iW^tSWW:, 

^^^3.7- • ^D-->^2«sciaa^nT^s^^t3mct, &m*>ji 

thXlt, tf-iJ^Z te\ 7Df^>A, 7Dr^>AOIgG^M 
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^D7A7x-3-;b • -y^^y^y^y i^— tf N # i j (Arg) N 'J (Glu) s 

*VtX?-V>m (His-tag) N S^r^h\ DNAi^W^f^^x T 
a cfriJjU h*3^>>, yj— > • >y-fe> ^ • 7°D5M >\ FLAG 

^^h\ *5«tt5^©tftfl:©^th-r*^fe^f,ns tnm.m&, 13, 469 

(1995): o 

**-;i/V CJ. Biol. Chem., 264, 17619 (1989)3. P £ CProc. 

Natl. Acad. Sci., USA, 86, 8227 (1989), Genes Develop., 4, 1288 (1990)3 , 
*fcfcM$ll¥05-336963, W094/23021^i3lBiisB©7!;& £ipffl-r SCiiCJ; *K 

U (Arg) N #y (Glu) . 7*Dr^>G^ h — Xfa^* W^lf, 
>S-^>*7ol^ — fe\ *'Ut^^>i (His-tag), S^r^h\ DNAS 
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counts, m%m^, 13, 469-474 (1995): 0 

mz & zmmmMtrnm. %mmm zzvam. v^^y x j x^-;> (deae) 
-t77P-^ DiAioNHPA-75 (=m<tm±m) m\sv>*m^tzvm 

pu^h?^?-!—^ S-Sepharose FF (PharmaciaftM) ^Ol/^>^fflV^|^ 
Mitffi ffl £f# 2. d i; £ £ o 
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mn&mm&BmcDmmftm CMethods in Enzymology, 83, 458) 

-Y— £fUfflUTffiSSSi-r3d£fc-l?$£ C^fcfS^, 13, 469 (1995)) o 0»J;lfc£, P 
??tb(Dm£ CProc. Natl. Acad. Sci., USA, 86, 8227 (1989). Genes Develop. , 4, 
1288 (1990)) , #M¥05-336963. W094/23021(3f3«8<D#&tcip tt, *^BJ© 

G £ ffl m £ y 7 -r =. =?- j - ^ o y y =? -y j - ( z «fc D *i K f S c £ ifi X & 3 e * fe , 

LAG*H#:£fflV>57 , :7-f — v h ^ 7 — t:J: DMTSCi:^ 

CProc. Natl. Acad. Sci., USA, 86, 8227 (1989), Genes Develop., 4, 1288 
(1990)D o 

&$n<£>#*£ CJ. Biomolecular NMR, 6, 129-134, Science, 242, 1162, 
J. Biochem., 110, 166 (1991): J-^CT, in vitrofe^ • mtRfc&m^X&f&W 

Mtc, *^HJ©^U^^ Fmo (7Ml/_;i/^f ;i/tJri/*M 
, tBocS (t - ^(TMb^j^lzj^T 
^MitT^d £#T-££o Advanced ChemTech*±, PERKIN ELMERft, Pharmacia 
Biotech*±, Protein Technology Instruments, Synthecell-Vega*±, PerSeptive 

us*?, 1993^) izmfficDumz*. *}mm^mx'$>?>o 
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fi, £r*DCDilJ^& CJ. Biol. Chem., 268, 27118 (1993), J. Biol. Chem., 267, 2994 
(1992), J. Biol. Chem., 263, 12461 (1988), Jpn. J. Med. Sci. Biol, 42, 77 (1989)) 

jf.mm* u ^7°?- k©/? i > 3 - a ^ >? y -xmmmmmm^ &ta<DM%.m 

Q. Biol. Chem. 258, 9893 (1983), J. Biol. Chem. 262, 15649 (1987), Archi. 
Biochem. Biophys. 270, 630 (1989), Archi. Biochem. Biophys. 274, 14 (1989), 
#^¥•06-181759, J. Biol. Chem. 273, 58 (1998), J. Biol. Chem. 273, 433(1998), 
J. Biol. Chem. 273, 12770 (1998), J. Biol. Chem. 274, 12499 (1999) J 

(4) N-r-fe^;i/^*;nJit^>^^i,3^-e^^^ h-xmmznm^tzmm 
mfofr e> mi£ti z>jtm$mfo*i&mm*-zt%m u m&mm * \z n - r-t 

N-T-fe^;i/^*;n3^^ >^/?i,3^t-^^^ h-xmmztttoistzmmti; 

T(i, GlcNAc/31-3Gal/?l-4GlcNAcm3i, GlcNAc/?l-3Gal/?l-3GlcNActHjg, GlcNAc 
/?l-3Gal/?l-4Glc$fii, (Gal/?l-4GlcNAc/?l-3) n Gal/?l-4GlcNAcajt[n^ 1 ], -£ 
fe(±(Gal/51-4GlcNAc/?l-3) n Gal/?l-4Glc^[n^ 1 ]^£&(f £ d h#T* # So 
ig*&±12 (3) tc^DT?f5££:#-e#So 

i,3^-e^^^ h-xmmz<nu[stcmm&m?zmmzmn-?2>zt&-?:gz>o 

±SB (3) T-m^bfettltlf@#:^fe(«^lf@^^fflV\ ±IB (3) (D^m 

N-T-fe^^i^-t^ >#£i,3*£ilre#5^ h-xmmztttovtc 
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iz m u l tzffim & m -*r a mm * tz \$.wmm<D tm l £ i^ii * • s« * t*\ 
m^xn^* h-xmmzmn\stzmm*m?zffim$Ltzimmm<nttimvtzi%. 

7km%fa*T\mm<D$mttmz&&-r?>ij^# b-xm&mtzizis^? t-x 
mmiz, N-T^^jv^jizi^^y^i8U3^X'n^nrz^mm^ vxt<d 

tz\±n^ ? h-xm&*mmo>imttmzm-r2>w.&mn&§:®&wt it, ± 
§3 (3) mmcD^mx-mm^ti^^mcDn-^)^^ \*%BmmtLTmi<\ 

T^^j^^j\ / z3v-^>^<t^ntzKiiBmm^^m,'mm^^ m^mm^^K> 

BMMl±. ^9 h -N-^^"^ h 7s (lacto-N-neotetraose, Gal/51- 
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4GlcNAc/?l-3Gal/?l-4Glc) ^SKhUT, 3 7 °CT 1 ^fcll^^WDGlcNAc/? 

l-3Gal^l-4GlcNAc^l-3Gal/?l-4Glc*^fiK-rsc4:CDt?SSfSi4*l^(Ji (U) t 
LT, 0. lmU/1-1 0, OOOU/lffeDs ^KttlmU/l-l, 

ooou/iois-cffl^s. 

«fti:lTlt 7K t)^ig, Ifc&ig. Bl&£. 9^>mm. h 

scit*sT#So ±13 (2) mm<Dt^miz^\)nhfitz^m^mi^(ommm, 

UDP-Gl cNActim tUBSp^©^ ^^©rS^fijffl LTMs L 
lcNAc&O. 1-500 mm o 1 / l<D^mX*mi<^2> Z £&X*% 5o 
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/?l-4Glc. Gal/?l-4GlcNAc\ Gal/?l-4GlcNAc/?l-3Gal/?l-4Glc, Gal/?l-4GlcNAc 
(3 l-3Gal /3 l-4GlcNA<\ Gal (3 1-4( Fuc a 1-3 )GlcNAc (3 l-3Gal (3 l-4Glc, Gal 13 l-4(Fuc 
a l-3)GlcNAc (3 l-3Gal /3 l-4GlcNAc, Gal (3 l-4GlcNAc /3 l-3Gal (3 l-4(Fuc a l-3)Glc, 
Gal /3 l-4GlcNAc/?l-3Gal J3 l-4(Fuc a l-3)GlcNAc s Gal /3 l-3GlcNA<\ Gal/? l-3GlcNAc 
/3 l-3Gal /? l-4GlCs Gal /3 l-3GlcNAc /3 l-3Gal /? l-4GlcNAc. Gal /? l-3GlcNAc /3 l-3Gal 
/? l-4(Fuc a l-3)Glc s Gal /3 l-3GlcNAc/? l-3Gal/? l-4(Fuc a l-3)GlcNAc. Gal /3 1- 
4GlcNAc/?l-3(GlcNAc/?l-6)Gal/31-4Glc s Gal/?l-4GlcNAc/?l-3(GlcNAc/?l-6)Gal 
/3 l-4GlcNAc\ Gal 0 l-4GlcNAc (3 1-3( Gal (3 l-4GlcNAc/? 1-6 )Gal /3 1-4G1(\ Gal (3 1- 
4GlcNAc/31-3(Gal / 51-4GlcNAc/?l-6)Gal/?l-4GlcNAc, Gal/3 l-3GlcNAc/?l- 
3(GlcNAc/?l-6)Gal/?l-4Glc. Gal/n-3GlcNAc/?l-3(GlcNAc/n-6)Gal/?l-4GlcNAc, 
Gal /3 l-3GlcNAc/? l-3( Gal /3 l-4GlcNAc /3 1-6 )Gal /? l-4Glc, Gal /3 l-3GlcNAc/? 1- 
3 ( Ga 1 13 1 -4G 1 cNAc /3 1 -6 ) Gal j3 1 -4G 1 cNAc, £ (± ^ n £ U ^1&<D V > ?=n 

g^KttO. 0 1-500 mm o 1 / 1 (Dm&xm^ £ 3 h&X # So 

y -;k * u ^ ix > ^" u =j — ;^^»-r arc # £ o 

MS^«7jc^m*s pH5~10,^KI±pH6~8, 20~50°C(D 
1-9 6I^P^fT^o 

mmm, m4mM^mmm^.mi ,u,M^t^mx, (i986^> , ^Pit^-^ 

(1996^) D o 
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mm 

#$gHJ§C9DNAyu 7>ft>XRNA/DNAfei OH £ J > 

?X h U— , 50, 322 (1992K <b^, 46, 681 (1991K Biotechnology, 9, 358 (1992), 
Trends in Biotechnology, 10, 87 (1992) > Trends in Biotechnology, 10, 152 
(1992), «X^, 16, 1463 (1997)) *5V>fci: h U 7)1 • 'v'J y CTrends 
in Biotechnology, 10, 132 (1992)} ^fflOfc^^lK^^WJ^©^©^ 

gsfcs y-if WW ^Uy-f-lf— i/s >^("B^ d rJ-^--^P-->^2Ji£). 
PCRS CPCR Protocols, Academic Press(1990)) N Real Time PCR& CH^IS^ 
(mm , 15, 46 (1997)} %m\,^X*$&W<DT)NA<D%,Mm*mfe?2>ZtlZ& 
»K ^^O^KT^nJf^fe^o ^t3, £»3<JP CR& CProc. Natl. Acad. Sci. 
USA, 87, 2725 (1990)) ^Real Time PCR&fct;£St$£#nT^&o _hH3 

( i) mmo&mmDNA^ -t^^^^v^^-Y^t^^^mmw-^^t^z. 
h* & u - k -r d n A(Dftmm*fem-r zzttPx^Zo 

^W^SPlis ir«x^HitrD M3-;k 5t« (1993) } Sffl^T, mMte 

So t^oTx ^IgBJcD^U^^ h*£u- KtSh hcDNA©SB£'J^ 5^-*^ 

ftT £ t h ^^jte^^K^J £ >£l:b^-r S d £ £ J: *) . *l§B.fl<D 
'J^r^ K£:3- K-rSt hlfefe#:it<E^*|Bj^U. ^©^jt^B^^^^T^^RT 

sitE^So cDNA©ia^ji:-gt-r€>^^?tfe™^j^^^nT^n^ c 
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mz-&. t hfittfc t r tit h«0«T^ *§mv>-# 

mn&mzm^TzaitZ-H^z h-xm&mm, &&vo (h) mmm^mz 

m-$--r2>t&&&ftfrte\^mm (Nature, 345, 229-233 (1990)3 0 

7itJfllIi©^t:i4tl. a (Fuc-T 
III) ©*§£t*k 5t^#M{c»^5<T^y^lB^i©3Sv>(zj;t). fS^^fgT^fe 

i^m^vtzmm-^^-r^ztt^^nri^ cj. Bioi. chem. 269, 29271 (1994), 

Blood, 82, 2915 (1993), J. Biol- Chem. 269, 20987 (1994). J. Biol. Chem. 272, 
21994 (1997)^ • 

f u c - t 1 1 mfc?<D&m&, *mmiz &vzi&&mmmtnm-c& zssrv >i 

;i/>f Xa.mm(Dftm£m&tem&&&&Z\b&to*>tlT^%> CCancerRes. 56, 330 
(1996), Cancer Res. 58, 512 (1998)} 0 

vjisjh ^cmm^ fr* * u -;i"r*a«sg) (D&jftizm^T sm^nSo 
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mfamzit, tMf>:/pyr&u ^vu^h^i>x^ pcr& dna? 
yy°mte£*m^TMfc^mzmffi?&ci£&T*z2> cem^*, 42, 1507 

(1998), 42, 1565 (1998)^ 0 

( 6 ) fcmmx ^ri- k ^mmr^^^m 

(i) Zu-j-frtm.oiitm. 

(keyhole limpet haemocyanin) Wd^d^iJ >&£*<D3^ U 7lStM^ 

mtiimo)^^ i m e 1 ~ 2 31^*5 ^ iz 3 ~ 1 0 mn o <> =&&#^ 
3-7 BBizmmmmMk ^UftKi^mskm^mzm^tzmmtKm-r^^t^ 

&mft&mfemmm$Lmmfem(E L I S A&):g^«|53fU(1976XAntibodies-A 
Laboratory Manual, Cold Spring Harbor Lavoratory (1988)^ mX"{M%T &o 
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J: S^/Tn # y U ;u@g£tK& C Antibodies, A Laboratory manual,Cold Spring Harbor 
Laboratory, (1988) } N Sfcl±DEAE-t77P-^*7A, m-f *>$iWkt> ^ 

( i i ) t> ?n-±)\sfjifo(Dttm 

^^M^bfe-^ M^f£tllt£^&#b;fc^3~7 BgtcJIW 
TSo ilUM^MEMigJfe (IEItKM^M) 4>-£$EHWtU f>-fcy htiJ<-U 1, 
2 0 0 rpmT5»^Slfeis ±i^T5o 

m^tir^mm^mmm^ b u^-M7>^ri)Aiii (pH7. 6 5) t 

(b)#M)31«©^M 

Mz-l£, 8-TV^T=.>Wi^^^ (BALB/cfi*) #MlfflJlSm , 3-X63Ag8- 
U1(J^Tn P 3 - U 1 CCurr. Topics. Microbiol. Immunol., 81, 1 (1978 k 

Europ. J. Immunol., 6, 511 (1976)), SP2/0-Agl4(SP-2) CNature, 276, 269 (1978)X 
P3-X63-Ag8653(653) CJ. Immunol ., 123, 1548 (1979)] \ P3-X63-Ag8(X63) CNature, 
256 , 495 (1975)) ^Sffll^^^^t^So 

z.tie><Dmmmi±, 8 -7*r ^y->mm cr pm i - 1 6 4 omnnzyji? * > 

(1. 5mmol/l)s 2-^^7hx^y-jK5xl0" 5 mol/l), 
^i>^T^fi/> (1 0 jug /ml) *5ctW^Jfiir» (FCS) (CSLm 

10%) *unz.fzt%m (ut, jEm^mt^o) $t>iz8-7W7-> a 

5//g/ml) £jt>D;tfct&tt!0 tift-TS^ 3 ~ 4 B MiciES^T* 
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(c)/W 7>) K-v©f« 

( a) t* mm b ^ (b ) x-mm b £ #Mfli«£ m e ut%m £ fe & p 

BS(U >l@-± b 'J £ A 1 . 83g, U U «>A 0 . 21gs6S 7 . 

65g, ^Szk l'Jyh;K PH7. 2) T*£<&#U «flflSffe#x «4I 
U : #Hffl$fflia= 5~ 1 0 : 1 lC&£<fc?*g£-U 1, 2 0 0 r pmt"5»t 

1 0%#:M£iM&;k ^'Jxfl/>^7^f3-;i/-1 00 0 (PEG- 10 
0 0) 2g, MEM 2ml43ctrf> ? ^^;U^;b^^r^ K (DMSO) 0. 7ml 
£?E-£r b £ig$E£ 0 . 2 — 1 m 1 ma U 31 {3 1 ~ 2 #Ha#lC M E MJgJfe 1 ~ 2 m 

is«ni«saip-rao »^ MEM^ti^^-t^a^s omifc&sj^fcgm 
mmmmz 9oorpmt"5 ^mm^mm. ±m*&x 

HJtHll/-ei9»5WHAT^* ClEm^Jfe^t^^-tf>^> ( 1 0" 4 mo 1/1) , 
(1. 5xl0- 5 mol/l) *5J:t>T^y^U> (4x 1 0" 7 mo 1 
/l) *5Unx.femt« lOOml^HIino 

iiii$9 6^#ffl7"l/-K: 1 0 5% C0 2 ^> 

=*^-*— cK 3 7"Ct?7-l 4BKJS*"rSo 

tg«_hri©— f)7>^T^X CAntibodies, A Laboratory 
manual, Cold Spring Harbor Laboratory, Chapter 14 (1988)3 ^fciM^friT^ 

yu—hizzi— b U /W7'J h*-^tgii±ri& b<fcfc#M©(dm#£ft£MM 
tJfffc S NiMlft^fllUcfA? yhS fc feting * 4 A y y u 
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r'jx^^l C2, 6, 10, 1 4-9- h^*3-)l^>*^r±i> (Pristane) 

7U K--7|ffl^5~2 0x 1 0 B «XE^«rtC3^t-§o 1 0-2 1 

/W K— YJiMilbtSo ^mTK^bbfe^^X^^MzK^TOU 3, 0 

0 0 r pmf 5 M^^l^UT So 

i**£^fcJ:2 8 0 nmT«SJ;t3lffit5, 
(7) 
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(8) P&^GH&m 
!W Us SBflSt 3 # U - N - TMs*-;!^ * mj- $ >*g|g(D^S&$!lfJp-r 
^<b^ii^ J^T (a) ~ (e) iZ7rsttmz£t)®.m-aSmx$>2>o 

(a) ±i3 o) x$mvttm*m^Tmm:Ltzfrftw<Dmm/3 i, 3-n-t 

-fe^;u^;i/=j-y^ >fe^fR?st££*rs**y ^r?- l* a ^ttgEstfy^ 

^^0??ST> (J. Biol. Chem., 268, 27118(1993), J. Biol. Chem., 

267 , 2994 (1992K J. Biol. Chen., 263, 12461 (1988), Jpn. J. Med. Sci. Biol, 
42, 77 (1989): 1 , 3 -N - T-fe ^>H3 * >m£mM?&®.*m%. 

(b) ^BJcD^»J^7°^K^^-r^m*fett±H3 (3) THB«cbfe^M^gl 
mkUMOlftteTf. ±13 (2) TS3«4©Jg^T' 2 B^fr % 1 ®@ 
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mvt ttftitfitfk taitaw) ^^z^y (lea, pwm. dsa) zm^rmfe 

(c) ^P|0^H7fFI^It5«> »sS*4©#^^ ±§3(2) T? 
S34&©t£4l&;T* 2 B^fr h 1 ^iS^s «*©t£tf U ^y°^ FI^ ±13 ( 5 ) 

tft m & & #> w a c * s t- # § o 

(d) *^©^U^^H^^m-rS«^ ttifcifcft<Daq£T\ ±S3 (2) -£ 

SBig©^#?*T-2iSfP^^ e, laiBatftiSf^. »4>©b£* »; ^-r* k & 3 - k -t sate 

±hb (4) -eiattbfey— ^wwry^-B-: ^3>&££ 

(e) ±53 (4) T*^#LfcrD^-*-<DT^l3Utf-#-»fK^£^LfcD 
NASi»«77X^ K <fct>fF*»U ±13 (3) IBiffi^SWffl 

BSfc, ±i3 (2) 43cfct>* o) iztzffi&jimzmKxmw, mnm&i&*m.m-r 
Zo mtimmmib*. mkfflft<D&&T. ±hb (2) tmntgrnrnx* 2m^^ 1 

mum mmm&&m, Sf«ifHi7p hn-;i/, ^ (1993), 

Biotechniques, 20, 914 (1996K J. Antibiotics, 49, 453 (1996) N Trends in 
Biochemical Sciences, 20, 448 (1995), Mti&T^, 16, 581 (1997);) £ffll>T$J 
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?3L^— VMfc^ if*) — > • y-fe> h • 7Dr-f > (GFP) Stfc^ 

"^=¥n £x\ T^X^©Et4#«(embryonic stem cell) fc£ 

^x%n&fa±(D*mn<D-tf u ^r^- K^n — K^3DNA£&&©*ai3i*fitji*© 

C^Ui±\ Nature, 326, 6110, 295 (1987), Cell, 51, 3, 503 (1987)30 (3 
Tilts Nature, 350, 6315, 243 (1991)D » 

K*=i- K-r^DNAOIffilR^^^^g^ J?A^<D^J1£# 

tfc^cD^M^^oisia^^^cDaiAtCctDs ftmnmrn, mm, mm 

^C^TCD^BWae^S^^-^fe^J CCell, 87, 7, 1317 (1996);) ^CreS 
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g&faM CScience, 278, 5335, (1997)D tffclfcttT^So 

y izmm t s m * <z>mm<z>mvt & mm -r -s z t &x* # s 0 
tot, ^9tm<Dj vt?7^ vmm±. ^m<D^v^y^- Fiz&m-r&m*® 

G4 cDNA01~4 7 7#g *t?©JgSi29Ufc G 4 - 2 c 
m 2 K : m 2 itt, G4 cDNA©4 7 8—107 7#gg;7?<Z>&£iE3nj£G4 

- 2 cdna©4 5 2~io5 i mE%x~<Di&mm&itmvtcmx'$>2> 0 

:i3Hfc G4 c D N AGO 1 0 7 8-1 6 7 7#g £T©JMI5#J£ G 
4-2 cDNA© 1 0 5 2-165 1 #g £T-®mSI2^J£Jtl|&bfcET-£> So 

£g4EI :fg4Hfc^ G4 cDNA® 1678-220 5#@£-e©^IB?'JfcG 
4-2 c D N AO 1 6 5 2-2 1 8 0#BST?©^BB9USJt«[bfcia-e*S« 
WZ5m:m5mi±, G3, G4, G4-2*5J;t>*G7^'J^r5 : -h\ B3ifcn<7)/? 1, 
h—X$z&mm (/S3Gal-TU £3Gal-T2 N /? 3 G a 1 - 
T 3, /?3Gal-T4, /?3Gal-T5K S^tftM®/? 1 , 3-N-T-b 

ym&&m (/?3GnT) ©^^y^ia^j^jt^ufc^v kd^ 

-So 

i6i : Sg6H]fciu r^X^ KpAMo-G3cDatJ^xa^^t- ElTfe^o 
^ 7 HI : fjg 7 7^X5. KpAMo-G4(Djtfij<;Xig^^-riaT-$)So 
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m 8 HI : M 8 KpMo-G4-2©M/$X;|i£^-r0-e&£ o 

m 9 m : m 9 ma, * ^ KpAMo-G7©ig^x^i§^-riii-e$) ^> 0 

il0i:ll 0|(t IgSar^* =■ K (pAMo-G3. P AMo-G4, P AMo-G4-2 £ £ & 
pAMo-G7) fcj;t>*n> hn-j^7^^ KpAMo*^tl^nNajnalwaKJM-l«(z#A 
U LEAl/^f> N PWMl/^f> tfettA-PBS (,«0 

^ P^^^trt^fe©^, FACS^ffl ^T^flr So 
IB 1 1 H : iB 1 1 mi$, y"^X^ KpAMoF2-G4©ji^X@^^-rElT*fe-So 
il2i:f 1 2 Hltt, r^X^ KpVL1393-F2G40^X@^^-ri2|-e$)?»o 
^1312:^1 3ElfcJ\ r^^^ KpVL1393-F2G4Efe3fe©*l^^^^;i/^^^u 
feSf21«£7)i§«±?i^^> N L A G M177^rf -f FLA 

bfe^*^U/rlllT$>S (U->2) o 3>hD-;i/i: bt, y^** KpVL1393 

s &<omWk x. t> ifmya v tc sf 2 ^ ^ isitf ^ u t ^ > § 

Sg 1 4EI :mi 4Ml±, PCRMfflOT, 3 5M© t bll&Sf J^ttS G 3 ^ 

T-&3 0 ^EPiig«](DJiif>I»fM- (5 6 4bp) ©liilS^UTtM.o 

1 5E :m 1 5Eil PCR&£fflt>T, t h©M«*fflWfc> 
SlfilSfc (PMN) s t h#^cfct>*h h U>/U!)<iciJtt-g)G3^^|CD^-M^ia 
^£^ll£^l>fc*m*»©l*lT;fc£o PCR©-tM ?>imZ2 8t'S^o £:GP& 
@^©Jii|iif/t (5 6 4 bp) <ZM£S£^LT^£o 

tg 1 6E :fg 1 6El(i N PCR^ffll^ 3 5*i©t h«:^(t5 G 4fe^ 
^©#B3SfiSffli^fcJ|g^*^bfe*m»i&©0-r*So P CRC9+M *;Hfctt 2 6 
T-<fc&o fcBJfctBttOiitlBrjt (2 0 2 bp) ©ffil^U-C^So 

(PMN) % t h#J3U3<fct>*b h ';>/Wc^5(t€>G4fe^©^a^SI 

^fc*S**^ufe«^acii&©0t?*So pcr<w^ 2 8-eab^o $cBJ« 
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E&wmmmft (2 0 2 bp) ©ffig£^b-c^5o pmn^o^j w^jtc^ 
7T-^5o $<m±mK}(Di%mmft (2 02 bp) ©tas*^brv>So 

119i:fl9Elll PCRMfflt^ 3 5ff© b hfli^lc^tt £ G 7 £3§: 

mamim. & tz. mm & m b & mm&fi&© E t*SoPcr®^^h»i±2 6 

"C&5o ^EP&Slft©t§«tf- (4 5 6 bp) ©ISI^bTl^o 

(PMN) \ b hWi5J:^'b h U W*$Uc:fctt£G7«^%CD$e3ES£il 

g0«IOti(i»r>i (4 5 6bp) CD{£g&^bTV^ 0 

fg2 11:12 imi±. 7°^** KpVL1393-F2G3ffi*©«ag&^.»>>r;i/^ b 
feSf21«©^«_h?f*»^> 5xF LAG Ml77^r-( — y;i/&ffl^T FLA 
G^7°3- Kl^»aG 3 USDS^'J7^'J;i/7^ 
bfe^S^^bfcia-C*«>5 (U — >2) o =»> hD— ;i/fcbTx 77X^ KpVL1393 

s*cD«atfe^. * * t^mm b & mmm<Dtgm±m& % nmz bx it > § 

iiu SDS*'J7^'j;i/7^ Ky;u*^*»t3#tbfc (u— >i) d i£Epfcb 

1221:^22 7 5 ^ ^ KpVL1393-F2G7da;fc©#imx. £ -f )IX W&%k b 
£Sf21«CDi£*±7itfr £>s JrCF LAG Ml77^zr^ —fJl%m^X FLA 
G^7°^ FIR^HfcSi G 7 £*ifM U SDS^''J77 U ^ K^;HI*iCi 
bfe^^Lfeit"$)5 (L/->2) o =»> hD-j^lt, 777^ KpVL 
1 3 9 3ft*©ffl^^^;i/^^«lfebfcSf21«BIJ!a©m*±»^e)l^«CbT^ 
^TVl^lMU SDS*'J77 l J^7^ h'^H^iCibfc (I/ — >l)o 

^ wa> ^jg^n&^M g 7 # u ^r?- h 7?* a £ n £#g*^ ut^So 
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bp : i£L&tt (base pairs) 

kb : ^niggy^ (kilobase pairs) 

G418/Km: h =7 >^^v > 5 (Tn5) S^G418, * > >Wt4?tfK^ 

Ap : PBR322 fiifc T > f > 'J > WttJtfe^? 

Tc : pBR322li*^ h v it>f* * 1; >ffift£itfE^ 

PI: pBR322S*Pl7"D^ — ^7 — 

Ptk : • 9 7. • (Herpes simplexvirus;HSV 

Sp. BG : 7 If y h /? tf >stfE^^ -f ^> > 9 > 

A. BG : 7 tf y h £ If U Aftt ^ 

A. SE : r> • «W (simian virus) 40 (SV40) WMMB^ 

A. Atk : ^Jl-^X ' i/>7°U y <7 X • ■W^;* (Herpes simplex virus ; 

HSV)^ 5. i7>*r±— (tk)it^CD^ U AWmistri-K 
Pmo : fDr- • ^r>^ei&^«>-r;i/^©D>^ • ^— ' • <J If 

— p (long terminal repeat : LTR) T'P^E— 9 — 
EBNA-1 : x.T'i/zL&'f > • M— ;i/ • «>-r;i/^ (Epstein -Barr virus ) 

©EBNA-litfE^ 

oriP : > • y^c— ;i/ • ^^^x (Epstein -Barr virus ) ' 

S : D :/ >j > k (D in-Jl^y^ h* £ 3 - h* -T •£3H£^gB# 

F: FLAG^K^n-KtSlfe^M 

G3 : *mM^m$vtz/3 i,3-K-7*?)iv)\sziy'*>m&&m 

G4£fcfcfc/? 1 , 3-N-7tf;^;i/3t^«iiG4- 2 
G7 : KttWZmm 1 ,3-N-7tf;^;^t^ >m&mm 
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mmm 1 gicnac£i,3-#^ Y-*$mmm (/? 3 Ga 1 -t 1 ) <d*^o^*m 

0 3 G a 1 -T 1 (giJSWM 1 ) (iGal/?l-3GlcNAc«jg©^l3M#-r€)/ff 1 , 
Blast (J. Mol. Biol. 215, (1990)} &<fcOTrameSearch& CCompugeitflM;) (D7 

^^fCDEST (expressed sequence tag) SB?U£JltiJ bfco ^tt^{iga^J± 3IC 

^tl^nG3. G4. G7t^bfeo igfe^— h bT!t GenBankCD 
7— $"<—X£ m$mm^— GENESEQ (Derwentft) **U/HLfc<, 

Xb*K*fco b£bTfeivF-3-5£R-3-5. F-4-5^R-4-5. iS&ZF 

F-7-5ahR-7-3a£{£fflbfco #7°^^ T-©I^'J«IE^J#^ 9 ~ 1 4C^bfe„ 

0S«S0i 2 {BtfcSite^ G 3 CD * P - Wb 
(1) il3lfe?G30cDNA»rM-Oi'D-Wb 

^WiSfe^G 3 t:^a«j«cr-7 -f v- (F-3-5£R-3-5 : iB5UttiE5!I#-^ 9,10 
iZTjk-T) fcli§8«^ 5.»Lfc-*i c D N A, 

(i#fflcDNA7^ 7^ *)-&mmt bTP CR&m^^-f £ie?(J£Wf- 5 c 
DNAO#SCo^tMtfeo ^©jg^ fijfil^©cDNA7^77';- 
(Clontechtt^) $f;(iflilc DN A^-f »J b£igf£jf$6 0 0b 
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ai^cDNA7-f77'J - : ClontechftM) £$5 4 75 

WL<D$&iL & D — — fyftYyXslt&is &7-)\s<D77—¥ (151x1 0 7 M) 

WhUTPCR^ofco 9 9°CT1 0«MUfe77-i; (151x10 

£^trSJ&^M4 9 . 5^1 CI Ommo 1/1 Tr i s-HCl (pH8. 
3), 5 Ommo 1/1 KC1, 1. 5mmol/l MgCl 2 s 0. 2mmo 
1/1 dNTP, 0. 0 0 1%(w/v) ef>, 0. 2//rao l/lMitt 

recombinant Taq DNA polymerase (TaKaRaftM) %1)Ux., 9 4°CC 1 t>Ph^ 6 5°C 
Tim 7 2°Ct:2^>?P?>^5^^ 1 UT, 30^7;^ji& 

(A)+ RNActD cDNA^y^rA (cDNA Synthesis System, GIBCO BRL^tM) 
^fflt^cDNA^U ^©«(3EcoRI-NotI-SalI adaptor (Super Choice 
System for cDNA Synthesis; GIBCO BRU±M)^f« U7c^> ^n — 
— AZAP IKAZAP II/EcoRI/CIAP Cloning Kit, STRATAGENEttHO ©EcoRIgMifC 
JipAU STRATAGENEft Gigapack III Gold Packaging Extract£ffll^T in vitro 
packaging^ o ZLtlzk *K cDNA^-f U— £fEMU7c<> 

IIWcDNA7^7 'J- (77-^7^7*7 U-) £^5 7j*I<2$fe:k^P 

—>miz7—;i«frwfc&, &7-)\s<D7?—v ($51x1 ow *mmt.^x 

a«|cDNA7^f ^ >j— fre>^i|fi£ftfc^6 0 0 bp(9DNA»rJt£T- 
-^#--e;fc£pT7Blue (NovagenftgO tl^ii^ T^X* KpT7B-G3FR^^ 
Ufeo pT7B-G3FR^tfcDNAiTM-0^:iMSra^^b7i|g^ icDNAi 

M-6Die^j^»y i T-mm^tifcE s tie^j© liih-sfc-rsci £«ts;*ftfco 

^S@B^!iO^{z(i N LI-C0Rtt©DNAf>— ^^>ir— (dNA sequencer model 
4000L) s PERKIN ELMER*±6DD N Ki/ — Px-yV- 3 7 7 N &£>tH:i£->— ^:c> 
It— ffl OS/ft* y r£<ML£o 
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(2) imffimBTG3<D$Z±&cDNA(DPa->ib 
G3©^IcDNA$KI#t§ttots PCR DIG probe synthesis kit 

( Boehr inger Mannhe mliM ) £ ffl ^ X , V 3 * ^ >f - >WM 7 n - ^oftM £ ft r> 
tco 1 /zg©pT7B-G3FR^=S-0 . 2 jum o 1 / 1 <D7"? -i V— (F-3-5 i:R-3-5) £ 
^frMJki&M3 9 1 £ 9 7°CT 5^P H %PfM^ *J:T 5 7>(t^£P bfco &l^T\ 
recombinant Taq DNA polymerase 1 >y h (TaKaRa*±S!0 ^Joi, 9 4 °C-£ 1 
fHk 6 5°C-£1#P H ^ 7 2°C-e l^^&aRj&S: lit-T PJltisX, 3 01M 
^MSMffofco SJ^M©fflJ^(i^^ h^tt©8&BJ3«^^& 0 

±ib(d xm^mtm^titcmmmc-DN v -(Dy-jv (rnsmb 
sL^u-iy) iz-D^x, i?3*^v->mm,y°v—7'%:m^xy'^--?^'(7'vy 

7°^-?m$:(DDNA%: F7>^77-bit7^^-^ smmmos SPE 

C 1 fgilJS© S S P E <Dmm±. 18 0mmol/l Mth'^A, 10mm 
ol/l 'J 7 Jci^± h U «>A N 1 mmo 1/1 m*- 1/ 3. >5P h ^fftt 
(EDTA) <tD*5 (pH7. 4)), 5f£iUEg©^>;vb H&M C 1 mmmo 
h^M©«EJ5jc« N 0. 0 2%(W/V) *^jfil$S7\>l/:/S > N 0. 0 2% 
(W/V) 7^-;i/4 0 0, 0. 0 2% (W/V) U If tTD U K > J: 

0. 5% h'r^Hith'J^A {SDS)s 20/ig/ml t^*^ 
DNAJ;t)S:5Sf» (JfiTF'W X'J *V -fcf— >s >fflMJ:^) 2 5ml(: 

& V > T*> ^ 7 -f ;u * - £ ±I3T*{1^ b ^ =f * > >f - >«?38 7-D-^5>ul^^ 
tf r U a >fflili 10mltSU6 5 °CT* 1 6 ISHB'W ^ 'J 

7^;^-^ 2{£i§jg©SSPE, 0. l%SDS«t0 3&:S^««['f 

t*6 5°c, i o ^Bsaiat-r s^fef^-e 2 i^jshosspe, 0. i%sds^ 

hte%>mm&-£§ 5°C. 1 5 7>P^«-TS^T- llUs 0. 2xSSPE N 0. 
l%SDSfre>&SMj?£4>T-6 5°C, 1 0 £s^T' 2 @&#bfco 

i77-7A^7ij^f-i/ 3 >0^;w >"j*vx-rs i«*&b& 
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?V — >Wmt>tltzo Qiagen*tSSi<3D*y r (QIAGEN Lambda System) SrfflOT, m 

fcjl. 9 kb<DXbaI-SalIH?rjt£s pBlue II SK( + )g>XbaI-SalIP B 1^»7'^ p-~ > 

(3) r^X< KpBS-GSffi-lf A^nrv^^.cDNA<D^I£^J©^ 
_hIB (2) tff# f,nfepBS-63^trcDNACD^J!WiB5Ufts «T0*^^ 

bfco 

pBlue II SK(+)$*<DMmz'#fm#)-&7°^ 4 ^— (M13 -20 Primer** J;t>'Riverse 
primer) Sffl^t, icDNA©5' ffl!W3«fcV 3 ' "fllCDIBai&ifcJtUfco &3££ft 
£g2W;:#J!|fa&1^DNA£PMU m77^7-i:UtfflK 
iMIB?'J£&^b;feo 8»ff**»)jini:tJ:^ KcDNA«:£JSfflEai&$sfe 

^lE^ICD&^fcfi, LI-C0R*t©DNA^— ^:n>1t— (dNA sequencer model 
4000L) il^/fo^y h (Sequitherm EXCEL II™ Long-Read™ DNA-sequencing kit- 
Lc: AR BROWNtt) , ^fettPERKIN ELMER&CDDN A^>— 3 7 7 fcJSJfe* 
y h (ABI Prism™ BigDye™ Terminator Cycle Sequencing Ready Reaction 
kit:AppliedBiosystems*±) £H£fflbfco pBS-G3^tfc DNA(D±m&Mm (1 
9 1 2 bp) £IE5W§5fc:^U£o 

§£#>J^r?- h*(±cMt*C^n-Mb^lxfe51©t b /3 1 , 3-#^ h- 
xm&Bm (/33Gal-TK / 53Gal-T2 > /?3Gal-T3, /33Ga 
l-T4^3Gal-T5) t7Uil/Wl 9 %~ 2 4 %©*g|B)t££^ b 
C^H¥6-181759, J. Biol. Chem. 273, 58 (1998), J. Biol. Chem. 273, 433 
(1998), J. Biol. Chem. 273, 12770 (1998), J. Biol. Chem. 274, 12499 (1999)D o 

mm&MmZ. RaWP#rV7 bGENETYX-MAC 10.1©Search Homology^fflVNT^f 
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>$mmm (/? 3 G n T ) £:P^ySgl^;i/T'm 5%©*B|SH4&7j*b 
CProc. Natl. Acad. Sci. U.S.A. 96, 406 (1999)) N N»97U^e,;5: 

-tie. ©sssi* <t tmM-t s mmm 8 «t s u ^r*- h 0 1 , 

fe^IE^'J^^- Ftl.^'M^ K07? yKffi^J (I2fll#-^ 1 ) tts W098/44112 
-^-7 7 5. U — {d/gf SCardiac and pancreatic protein tl^FiSibTl^*^ H 

1 , 3 -n - T-t? it * >mmmi:$> zz.t%w<bfriz^ mm-sm. 

p B S - G 3 ^ts^mm^$> a Escherichia coli MM294/pBS-G3&, 1 1 

*z4R7 Btt^x.mim^^3L^T.m&mm$Lm ( a *m$im,m-o < arm sc 1 t 

@l#3-if M#^305-8566)CCFERM B P - 6 6 9 4 t bT3m«*ftT^ 

So 
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(1) ^jt^G4©cDNA»fM-©^D->'fb 

mm g 4 izmmm-& ?^ 4 (F-4-5 hR-4-5 : mm±%wm^ 1 1 s 1 

^li=&lcDNA7^77 U-SiIi:UP CR£m\s£i»-f£ie?'J£W-r£ 

£b&B3fc:^2 0 0 bpcDDNAKTM-^li^nfeo H^tfJ&^&fcL ^-fv- 
£ b £ J^fcfcllM^J 1 -C HE«s b m DT? & 5 « 

iitf@;*ftfc^2 0 0 bp<DDNA^tt-£T-^^--£&&pT7Blue (Novagen 
*t£0 izmfr&fr. zr^^X KpT7B-G4FR&igJ5Rbfeo pT7B-64FR^tf cDNAWr 
M-6D^ai2^J b icDN Arrtf-^IEWM^J 1 T- E 

S Tffi#l© 1 ff h-grr 5 3 h«^.^n^o ^gE^J©^l3(±, LI-CORttOD 
NA*>— ^:n>-tf-— (dNA sequencer model 4000L) s PERK IN ELMER%t©DNA^> 
-^2i>-9— 3 7 7, ^ai>+>-— fflofijt^y hMbfco 

(2) ^Mit^ J ?G4(D^5cDNA©^0-Wb 
G4©^ScDNA^ft5fe«)^ PCR DIG probe synthesis kit 

(Boehringer MannheimtlSS )*m^X, *J 3 * Is V- >mm 7 n - ycDftM&fr o 
fe 0 l/zg<DpT7B-G4FR£:=g-0. 2/zmo 1/1©77^7- (F-4-5£R-4-5) * 

^tszufomtii 39^i^97°ct«5 &mimm&s tk±t» 5 aisttai bfco &^-c% 

recombinant Taq DNA polymerase 1 h (TaKaRa*±®0 SflPx.. 9 4°CT* 1 ft 

6 5°CT»1^> 7 2°Cf 1#P^ l*M9fl/£l,X* 3 0t^ 

^;i/©s^sfrofeo sjs^cD«a^tt^ry haw*©WR8*tnaeofeo 

3>ffl*.f«2 5ml{:SU6 5°CT 1 B$Hrw\>f >a o 

fco tf^T\ ^7^;i/^-^±f3T"^bfe^^^->^->MsS5^D-^5//lS: 
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^ts >\4 y~ u *v -t?— > 3 >mmmm i o m i cm u 65 °cx* i 6 mwu ? u 
pe, 0. i%sDs^^^5iifwt6 5°a 1 5 ^^aats^f 1 Hk 

0. 2xSSPE N 0. l%SDSfrf,«:|,if^-e6 5°C N 1 O^SitS 

^ d — >t?ffi*>tlfz 0 Stratagene|±g>V-j-^;i/(3^oTin vivo excision£f-j 
^P — |9 * KpBS-G4-2$HURbfco 

KpBS-G4£J&?#L£o 

( 3 ) ^ h*pBS-G443ctt>*pBS-G4-2pf»lz^A^tlTV^ c DNAOJ^aiB^J© 

_tI3 (2) T^^nfepBS-G443«t^pBS-64-2*«^tfcDNACD^igaiiH9!l*N 

pBlue SK(-)tf ©la^lc^Mft&rv-f (M13 -20 Primer^ ctOTiverse 
primer) ^fflO^ HcDNA©5' ffl!*«ttJ e 3 ' <W©BB?!l4?fe£Lfco 

ffl£IB?!J<Z>&^fc:M\ LI-C0R*±©DNA^>— ^>-tf-— (dNA sequencer model 
4000L) h (Sequitherm EXCEL II™ Long-Read™ DNA-sequencing kit- 

Lc: AR BR0WN*±) , ^fe^PERKIN ELMER?±<£) DNA v >-^x> +r— 3 7 7 hS/fo* 
y h (ABI Prism™ BigDye™ Terminator Cycle Sequencing Ready Reaction 
kit:Applied Biosystems*±) £<£fflUfco 

pBS-G4#^*r c D N A<D±mmmm ( 2 2 0 5 b p) £I2?!J#-5§ 6 (C^bfeo ^ 
cDNAii.M^^mtc^W^ag^Wf -S3 7 27^ S 
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pBS-G4-2#^tr c DNA(D±mmm ( 2 1 8 0 b p) £1E?iJ#^ 7 ^^bfco 

y * ffi&m^ 3 tz ^ fo 
pBS-G4#^tr CDNASG4 c D N A, pBS-G4-2#^tf c D N A£ G 4 - 2 cD 

G4cDNAtG4-2 cDNAfc7?tt^5 , *»|R««©«ia6iE5y#||*oTV^ 

feffe> a«©jfi»©ajfttfB^nfc (eii~4#hb) 0 ssiRsc^-cfc^ g4cd 

NA©1 1 1 lSI©IS(i7r->tfe§^G4-2cDNAtiicni:ffil 

^i^ArgCfibt^So 
. G4 c DNAtG 4 — 2 c D N At?5' ^jffilR^CD^IB^J^J&oT^^S C 

^^§o TIB©^»jT^-rct^(c, G4cDNAi:G4-2 cDNA©n— K 

1 , 3 h-^fe^^ (/? 3 Ga 1 - T 1, /?3Gal-T2, /? 3 Ga 

1-T3, /?3Gal-T4, /3 3 G a 1 - T 5 ) £T^ yil/W 2 2 %~ 2 
6%©*I|5Jt4£^Lfc C43§i3¥6-181759, J. Biol. Chem. 273, 58 (1998), J. Biol. 
Chem. 273, 433 (1998), J. Biol. Chem. 273, 12770 (1998), J. Biol. Chem. 274, 
12499 (1999 )DofflPH4«?*ft±x KEJJSflfV? h GENETYX-MAC 10. 1<D Search Homology 

y;iot^>i|£f£l£j{t (/? 3 G n T) 7. 5%CDfflPH4^^ 
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bfco CProc. Natl. Acad. Sci. U.S.A. 96, 406 (1999)^ o »^U^r^K©N 

izmtsm^mm. 'p&<tt> 1 27$ xzummmn*^ 

£<d-t $ smmmcDtm. tebmz±tmm&wm&mmtmmm&izm-rz%\ 
n c^¥6-i8i759D &mz, &mm±'pK< t$> 1 2-7*jmts><btaz>h^mis 

M&m^ 6 £ fcfc* 7 (7)Jg^gB9Ui±> W098/44112T*^<*nfcIE?U i: SMtt 

t±, W098/21328T-^H^nifeia^h-i5tbTV^fco bfrU ^^#fFT(«^U 

KOllKi©rSttfc:o^'rt±M^Ba?>A»fc:b-rv^3a:i^ SEtf'J'vr*- h*#/? 1,3- 
N - T-fe 7;nn it ^ v^if^. § c: t £HB S> friz u ttti^#^<©*f fflt* 
£ ^ b © ti^inj & § o 

pBS-G4-2£ltfo;M§gT & ^ Escherichia coli MM294/pBS-G4fcfc. 1 1^4 
^ 7 BftT-xaW^#x^x^S«^pfr (B*iIlHo < fcEmig 1TS1 
^M#^305-8566) CFERM B P - 6 6 9 5 £ bT«fE£ftT ^ So 

mmm 4 g 7 © * □ - ><b 

(1) te«»fc^G7<BcDNA»fJt©*n--><rb 

^«5t^G7(c^^*r^>rv- (F-7-5afcR-7-3a:E*JfctIE5y#^l 3, 
1 4iZm?) £f«U e>il^ bfc-« c D N A, & 

5oli#IcDNA7^f77 'J-S»ii:UtPCR4ffv\Stt5E^ft 

c DN A$«ii: 1 . 3 k bCDB N ABrtf-tfJgtBSftfco 
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SK-N-MCfctAmerican Type Culture Collection ( A T C C ) X t) bfco SK-N-MC 
«fr?>m?£ CBiochemistry, 18, 5294 (1977)} t^ot^RNASilbfeo 
5 jug<D±RNAi?t>, *v h (SUPERSCRIPT™ Preamplif ication System ; BRL£i: 

±fB— *icDNAl 0^1*^trfiJ5B**4 0^1 (10mmol/l Tr 
is-HCl (pH8. 3), 50mmol/l KC1. 1. 5mmol/ 
1 MgC 1 2 , 0. 2mmol/l dNTP, 0. 001% (w/v) -t?^>, 
0. 2//mol/l >f -7-3 497 °CT 5 £>faftD*ft& zK±T 

5^F^aib/ro tf^T. recombinant Taq DNA polymerase (TaKaRa 
tt«Q 4iP^.s 94°CT30#P^ 6 0-CTim 7 2°CT? 2#Hfre>fc3£jfc 
§l^^;^Lt> 3 OiJW ^;i/©S/i&&fTofeo 

ii^B^nfe^l . 3 kb0DNA(iM-*T-^^- T£>£pT7Blue (Novagen 
tt*Q tma^a*. r^X^ r*pT7B-G7£j£j$l,fco 
(2) 7^X5. KpT7B-G74 1 {c^fA^nTV^?)CDNA(^^iSIS^J^D^ 

±13 (2) Tt#e>nfepT7B-G7^tf cDNA©^SE5iJ^ WTO^gT^ 

pT7Blue4'©ie? l J£^^tfJ&7°^-r ^— (M13 -20 PrimeriS <fcl>*Riverse primer) 
fcfflWTs HcDNA05' {II 3 ' ffl©K?!J£&j£bfco ^^nfciB^It: 

^i2^U(D^ic(±, LI-C0R*±<DDNA*>-^>1?-- (dNA sequencer model 
4000L) fc£j6#y h (Sequitherm EXCEL II™ Long-Read™ DNA-sequencing kit- 
Lc: AR BROWNft) „ £fcfciPERKIN ELMERS© D N A^-^^>it— 3 7 7 hKjfo* 
y h (ABI Prism™ BigDye™ Terminator Cycle Sequencing Ready Reaction 
kitrApplied Biosystemsft) £{£fflUfco 

P T7B-G7#^tr c D N ACD£*ga£ffi#l ( 1 2 9 6 b p) *gE9U#-^ 8 fc^bfco 
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G 7*'J^^- Kttdti*T-(c^D->Yb^ttfe 5fl<Db h/3 1, 3-#^ h 
-^•ite^Ml (/?3Gal-TK /?3Gal-T2, /?3Gal-T3, /? 3 G 
a 1 - T4x /?3Gal-T5) tT 3. J ^l/^;i/7r 2 2%~2 5 %<Dffi|5jt£&7fN 
bfe C#^¥-6-181759 s J. Biol. Chem. 273, 58 (1998). J. Biol. Chem. 273, 433 
(1998), J. Biol. Chem. 273, 12770 (1998), J. Biol. Chem. 274, 12499 (1999);) o 

mm&Mffil±, m^MffiV? h GENETYX-MAC 10.1©Search Homology^ffl^TtT 

^)v^v-^>m^mm (/3 3 g n t ) tr^smi^ovx- 1 4. 8%(Dmm¥£%:^ 

b CProc. Natl. Acad. Sci. U.S.A. 96, 406 (1999)} s N3o^©2 97^y^ 

&< t& 1 2^^y^e>^§^m^ c tt>w^Mtsjc^^tf^Do^©c^ 
tebmz±tmmm&m<D&mmtmmmnizmir&%Q% c#i§¥6-i8i759: 

pT7B-G7&^-tf^®T-$) 5 Escherichia coli MM294/pT7B-G7«, 1 1^4 

^ 7 BitX'jnm^mm,^^T.mmm^pfT ( bm^jio < « mm i ts 1 

#3-^ gS<g#-5f 305-8566) CFERM B P - 6 6 9 6 £ UT^st£ftTl^So 

§*i mm 5 t ^ y mmn±(Dm mamm 

G3, G4 - 243ctt^G 7^U^r^ h'CDT5: y^ffil^ »tF/?l,3- 
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h—zmmmm (/?3Gal-T 1, /?3Gal-T2, /?3Gal-T3, 
/?3Gal-T4, /?3Ga l-T5)©^yi?IE?iJ, &£W3fM©fc: h £ 1 , 
3-N-T-b^-;i/^;i/zi-9-^ y&fe&m (/? 3 Gn T) <d:p a- y @£!2?'J£ffl^Ts 
r>KP^7A^Mlfc ((3 5#Ba) o ^VKD^^Ati, CLUSTAL X Multiple 
Sequence Alignment Program ( ftp : //f tp-igbmc . u-strasbg. f r/pub/ClustalX/ ) £ 
m^XWm^tz. ^(D^m, G3, G4-2& c fc£>G7tf U^T"^ Hi, 1 OODit 
r^Vl/— r^Rg bt l^ofc «JBJ lfeoG3^'JWh*lt G 4 - 2 £ J: £>* 
G7^';^r^-K^^tl^tl3 9. 6%3o£W44. 5 %CDmfi£^ b£o G 4 
-2*°U^r^Kfciu G7^'J^7f K£4 2. 5 %©*§|5H4£^ bfco 

^flfi^i 6 mmmmm^my^ * ^ mmm 

2 ~ 4 TEUffi lfcG3^ G4, G4 - 2^<tt>"G 7 cDNA/^n— K-T£ 
\ t %W}MMffi~C§&M£'&Z>tz&>l l Z, §cDNA^»^^- pAMo 
CJ.Biol.Chem., 268, 22782(1993). giJ£pAMoPRC3Sc (#HW5-336963) } KUH 

(1) G3^'J^75 L K^^t2,fe«)©7'77^ KpAMo-G3©jtfi5c (0 6#hs) 
pBS-G3£»B#f??XbaI *:SalI-etD«H£x DNA# U * 7— I? • * u J —mftlzX 

D¥I»fil/fco ^"©^ SfiI'J>£- (I2^iJ#-^l 5. 1 6) £{>j--^U 
1. 9 kbOSfilirM-^^fbfeo — pAMo£SfiI£BajnHI-e5!J8figL 8. 7 k 
bcoSfiWM-^mffbfeo _hf3 2rr>t^^-rs<ri:{3 < t ^r^x^ K 
pAMo-G3£jit£iJGU£o 
Sfil U >£- (IB^'J#^ 15. 16) (D&f&t D >iHbfciu nrnz-feiXft-Dtz 
(*Nfl!3¥05-336963) 0 

(2) G4^iJ^7"f Y tz&CDy^* KpAMo-G4©jI^ (0 7#bs) 
PBS-G4-2 £ Ummmnind lilt BstE 1 1 XWmfe. 0. 4 kbcDHindlll-BstEIIir 

H-£ljtf#b£o pT7B-G4sec £ f«g#f%BstE 1 1 t Not I Tffijgrfjt. 0. 9kbCD 

BstE 1 1 -Not I mfr b tz o pT7B-G4sec(±^M-r^^Ste^J9<7) (1) Xm^tzJS 

m-Z&f&Ltzo pAMo^Hindlll^NotlTTO^x 8. 7 k b©HindIII-NotI 
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(3) G4-2^'M/f h'^S^^SfefeO/^^^ KpAMo-G4-2©i£j$ (H 
8#hs) 

PBS-G4-2 ^mmmmndl I 1 £ BstE 1 1 -ewmik, 0. 4 kbOHindlll-BstEIIBgr 
Ufeo g^pBS-G4-2£$«ggj|BstEII ^Notl-e^Jit^ 1. 5kbCD 
BstEII-Notl^fK^TOUfeo pAMo^HindIIIhNotI-e^g^ N 8. 7kb© 

Hindlll-NotlWfM-S^ bfco ±13 3 5 £ hfcJ: ^ M7*77^ K 

pAMo-G4-2£M6icLfco 

(4) G7^'J^7f ^ISI^t§fe«)©7 , v^^ KpAMo-G7<Dit^ (EI9#hs) 
pT7B-G7^$iJRg^mSmaI £HincI IT Wrf£, Sfil >J >ft- (IB?<J#-5f 15, 16) 

£{-J#U 1. 3 kb©SfiIWJt£f&tf#l>£o — ^ pAMo^SfiIi:BamHI-eW»T^s 
8. Ykb^SfiliTM-STOU^o ±S3 2 Bfit5&^-rs - «fc 0 , Ig^r^X 
5. KpAMo-G7&3£/&Lfco 

HAB0IJ7 G3s G4s G4-2, G 7 U Y&Zmt §7*77 ^ K£ 

( l ) 

=j> hD-;i/7°^^5. F (pAMo) i' J;V»J 6 T'M bfcM177 ^ > H 
(pAMo-G3, pAMo-G4. P AMo-G4-2, pAMo-G7) Zrtl^tll u g/ullZteZ>&o 
C10mmol/1 h'J7-HCl (pH8. 0) iJit/lmmo 1/1 EDT 

(Cytotechnology) , 3, 133 (1990)^ izXty Namalwa KJM-l^fflJJS CCytotechnology, 
1, 151(1988)^ C#AU ^^m«^f=§fco 

1.6x1 0 6 «$>fcD 4/zg©r^^5: h'^Aim 8ml ©RPMI 164 
0 • I TPSGt£ttb[7. 5% NaHC0 3 Sl/4 01, 2 0 Ommo 1/1 L 
- =• >v»(GIBC0tt^)^ 3%^>'J>^M/7*h^^ >igr£(GIBC0 
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ttSKL 5 0 0 0units/ml ^> U >> 5 0 0 0//g/ml XhU7°hv 
-Y^>>) £0. 5%, N- 2 - t Fd JrS/i^^tr^^^V-N' -2-^^>^ 
y P • Ti/y K (N-2-hydroxyethylpiperazine-N' -2-hydroxypropane-3- 
sulfonic acid; HE PES) (1 Ommo 1/1) . ^>>a'J> (3,ag/m 
1) „ > (5/ig/ml) . Vfr\f>mi- h U £A (5mmo 1/ 

1) N Stl/>ith U^A (125nmol/l), (lmg/m 
1) »UcRPMI 1 6 4 0tSiife (BM'mtM) ] fcSSiBU C0 2 ^>^- 
7°CT*2 4B#Hgt£#bfco G418(GIBC0*±HO £0. 5mg 

/mlt:%5J:o(»U^^(:l40 R3ig# b T b £ o 

mm&t&mts 0. 5m g/m 1 <£>G418£^$? R PMI 1 640 • ITPSGtg 

FACS^ffl^TM*f-r^^^^T-&^o^U-N-r-tr^;U^^ hit? 
^^a^^bTtiirtim (Den) £&fflT£3o -N-T-t^-Jl^ Z 

JSJITn ■XV-N-T-tm^t? hit?. >ffiti^^-rs^^^> (LE A, PW 
M) £ffl^£JIW!l£^'ro 

±!3BM$kMBJ3§ (#5x1 0 6 M) 2 0 mU © Clostridium perfringens ff) 
y>T^5.-^*— tf (neuraminidase. SIGMA*±S2 N 2133) 1 OO^lCPB 

S (8g/l NaCls 0. 2g/l KC1, 1. 15g/l Na 2 HP0 4 (i 
*K 0. 2g/l KH 2 P0 4 ) £MbT. 3 7 o CT-10#P^S^-rS^^^J:D. 

±mmm (Dlxl 0 6 1H) ^ p^-:7 ( l . 5ml: Eppendorftt^) 

(5 5 0 xg, 7&m) fc£t)MM*M®tzo 
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mfflM&O. 9ml©0. \ %<DT*Jib± p U^A^^tf 'J>MWPB S(A 
-PBS:8g/l NaCL 0. 2g/l KCL 1. 15g/l Na 2 HP 
0„ («) x 0. 2g/l KH 2 P0 4 , 0. 1% ^iMb^ h U^A) T&rtbfc 
^»*l:,A-PBSf 1 0//g/rnl«lf;F ITCiILEA(EY 
laboratories*!^) g; A - PBStl g/m 1 IfcFIT C#J$ 

PWM (EY laboratories^) £ 2 0 // l*Px.TfJ^U 4 1 B^Mlfo^-fcr 

fr!foW:.mm*0. 9mlCDA-PB ST llH^b^^ 0. 6mlCDA-P 
BSCIIU FACSCaliber (Becton Dickinson Immunocytometry Systems USAtt 
HO ^ffl^TFACS v±>X 'T 9 ^ -i -^—y- -i K V — ) 

pAMo-G3 s pAMo-G4, pAMo-G4-2g; £fc£pAMo-G7£#A \stzMMlz£\,\X pAMo 

pAMo-G3, pAMo-G4. pAMo-G4-2i; 2rte:pAMo-G7£2iA bfc«fc: ^Tfciu pAMo£# 
Ab/rtttCit^bT. PWM^^M/fofifr'fiflPbT^fc (010) o 

G3^ G4^ G4-2$»2>^liG70cD N A^Namalwa KJM 

G3. G4, G4- 2&£l>y:G7 © cDNAM^ftfcito^i 

#rfc£^£nsci££^bT^§o t£oT. G3x G4, G4-2$>5^liG7 
©cDNA^l^tfc»g±i: bT^ffl&M*>/^K£#^£lg-r£;i 

SMS^tt-^-T £ C i: # pJffcT*$> £ o 

U-PAN- 2^fflVNTm^fe^^Tofe[R5^(im^©M^(±^<bb^^o^o 
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J5m±n& CJ. Biol. Chem. 274, 12499(1999)^ £t£o£ 0 

mtMM8 G3, G4 S G4-2^fettG7^U^r^K&^-r§r^^^ h*£ 

±mmm.m7-zmm\sfzs G3, G4, G4-2SfciiG7^^7f 

±H3Jfcf|ifem« (|5j2xi0 7I)^^Dfa-7(1.5ml :Eppendorf 

nm) izt>), m>bfrffi (55ox g , 7#ia) ^m^o. 

9mlcDPB STr&^Lfc^ iffiMK2 0mmol/l HEPES (pH 
7 . 2 K 1 % TrironX-lOOfr (100/zl) tliU MWiMiMI 

(Bioruptor; Cosmo BioftSSQ £^T«£«»U£o 4 °C-£ 1 BflMg Ufd£, 
Ss^#8l (5 5 0xg, 7&m) lz£ D±?it£3tf#L£o S£±ii£gff!t^>:7°>'l^ 

181759, ^^F06-82302K J. Biol. Chem. 269, 14730 (1994). J. Biol. Chem. , 267, 
2994 (1992)3 WDTfTofeo 

mfrmzte^ 3 0/zlO7>y-tr^g«(2 0 0mmol/l MOPS (pH7. 
5K 5 Ommo 1/1 UDP-GlcNAc (SIGMA*±) . 20mmol/l M 
nCl 2s 0. 3% TrironX-lOCK 50//M £ U ^ y-fbHH^ 
St, ±H3«^M*1 0^1)4>t.3 7U 1 6«rRajSJ&^ £0tJ£if&?£r£#:^ 
P^h^^7^- (HPLC) fc:J;Dtfc£BLfco 

(Lacto-N-neotetraose, Gal/?l-4GlcNAc/?l-3Gal£l-4Glc ; WT. LNnT^B&faf 
LNnTteOxford Glycosystemsftfr P,iA b£o*- U Pl&©m#*g^t;±^&CAgric. 



WO 01/00848 



-72- 



PCT/JP00/04304 



Biol. Chem., 54, 2169 (1990)} CflfcoTfrofco 

UDP-G1 cNAc Z^tsTy-tjmmt^S.te^j'vt'fmm 
&m^X%.f&*ft^fcm, HPLCt«U UDP-GlcNAc$f$f7>^ 

S/fo/WT l/fcT* y -fe »«[tt^ 1 0 0 °CX 5 ^SfiH^ 10, OOOxgi- 

HPLCIt TSK-gel ODS-80Ts*7A (4. 6x300 mm; 

iv-) £{mu mmmtvxo. 02M mmry^-^Mmm (pH4. 

£.j&vo(Dtfimz, nytx^? hii?* b*—?— fp- 9 2 0 (b*^) &m 
^Tft^tz (jsj^h 3 2 0 nm. mmmM4 0 0 nm) o ^tizwcomfetei, x# 

is Mb U fcGlcNAc /? l-3Gal /? l-4GlcNAc /? l-3Gal /? l-4Glc£<£ffl L £o 

m^JS £ J£3£-r § d £ £ J; D t-7 o tz o 

n> h D_ ;l ,r^^ 5. F (pAMo) &&U&%>my°^X ^ Y (pAMo-G3, P AMo-G4 N 

pamo-g4-2. pamo-g7) ^mxi,tz^mmmmmm,(Dmmmitim^m^x^m^. 

&fi-otz$£m^ (GlcNAc/?l-3Gal/?l-4GlcNAc/51-3Gal/?l-4Glc) lZ&Wi£ 

titz&M (LNnT) OlU-^-ti, n> ho— ;i/77^^ h*S#Abfe«t*lil. 8% 
■r&ofcCDfCttU G3, G4, G 4 - 2 IfeliG 7 ^ 'J K©|gi77^ ^ 

^#Abfc»T*(is JHCC2. 7%. 2. 8% s 2. 8%, 2. 3%tctfiaUT 
l^fco "f G3, G4. G4-2 tfel±G7*U^7-f KCD^T"^^^ f* 

3 -N-T-fe ^;uzj +f => >fe^^rS^^lfJ!)P UT ^ £ z. £ mm L tz o 

J^±©*gJilfr£>. G 3. G4. G4 - 2 lfc{iG7^U^rf Kfcfc, %rM&/3 1 , 
3-N-7'-b5 L ;i/y;i/nt»-^ >^^T'$)^Cl^^|jEH^^nfeo CCDIjgJJIfcfc, G3, 
G 4 % G4-2$fettG7#U^KSffl^ *«©*3H5c*« t#ft"T S * 
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miMm9 Namalwa KJM-l*fflfl&£?g±£ UcFLAG^7f 1 , 3-N- 

T^)v^')vn^r% >$mmm (G4> <Dm&%.m 
f lag^ h m^mm d &\zm<d# y ^zn<DN^mzm\\\stzi&~£ 

h tz VXDfrW^ Z $ -pAMoF2<£>^ £ o fc 0 ?u7*)is k<D*/? 
^-;Ha^J*5cfct>FLAG^^ FS3-Ff5DNA(l 6iO^DNA^fflV^ 

pAMo£HindI 1 1 1 Asp718T'^tf-T ^^hCJ:^ fcj 8 . 7 k b©HindIII-Asp718 
m>t^^l#bfeoHindIIItO^^^A^718™gP<fi^^t-Sfcto©U 
bTWT©6«©DNA [IgK-1 (IE?'J#-«f 1 8) , IgK-2 <M$m^ 1 9) , IgK-3 

CfESWf 2 0) s IgK-4 (SB3Wf 2 1) , IgK-5 (K^'J#^2 2) , IgK-6 (IE 

£&PmaCI N StuK SnaB I O&mmMMVim ffiiiLtf%mi&$. tiT V ^ & 0 6fflcDDNA 
&^ft^*iAppliedBiosystems*±3 8 0 A • DN A^^M^m^X^^tzo 
IfeDNAil T4^';7^1/tfK*t-lf (TaKaRaftM. WTIsJb) £ffll>T 

±HBT-J$llt bfc 6 U >^b-&fiicD NA£i^8.7kb (DHindl I I-Asp718Wr^ 
Sie^fSClilCJ:?), 7 s ? XX KpAMoF2<M#Slbfco 
(2) 77^^ KpAMoF2-i52SCDjgE& 

PCRfflO^^T-tlt, ga?U##2 4«tl5DNA (fcTFs C12-7h 
nM) *J:t>'i2«^2 5t-^nSDNA (felT* C12-9h«) £^£b£: (1* 

C12-7£&BamHI1M h ^C12-9{C^NotIit^ h #2gA£*i& J; ? tc^lf ^ >£ft 

PCRtt TaKaRattS^cD^r^ h (GeneAmpTM DNA Amplification Reagent Kit 
with AmpliTaqTM Recombinant Taq DNA Polymerase) ^ffl^TfT ofc 0 SJfor#©a$ 
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miZ*y h(Dj5mz$t-oXfil\ DNAi^-7W^7- (PERK IN ELMER CETUS 
DNA Thermal Cycler ; TaKaRa*±J!£^) ^ffl^t. 9 4 °CT" 3 0 #|ig s 6 5 "Ct? 1 # 
H,l 7 2 o Ct2^P 0 «j!t^l O^^j^ofe^ $^: 7 2 °CT 7#|^Js[J&£ 
-frfeo KpAMo-i CProc. Natl. Acad. Sci. U.S.A. 94, 14294 

(1997)D £ 1 OngftHL IPCR(af) N . 1 k b (DD N Amft%mm 

^ 1 . 1 kbOP CRtgi|©DNA^T-^*-pT7Blue (Novagen*±10 Z%££r 
•tZZtlzX*), 7^X5. KpT7B-i52S No.3£#£0gU£ o 
te^X^ r'pAMoF2-i52S©M£ft£ : 5 : o£o 

pAMoF2£StuI £BanI llHtyWf U 7 . 2 kbOStuI-BanIIIBgT;t£iR : ff Lfe 0 
pAMo^Banlll^NotlTWrbs ftl. 7 k b<£>BanIII-NotIB?fJt : feffiff Ufc Q 
pT7B-i52S No.3^BamHIT^»f^ ^HMD N A* U ^ ^— -bf I -^uy-BftK-S: 
fflV^TBamHI^-fb^cfcoT^bfe 5 ' ^,4^iS£¥^«£^x_ N ^It^^NotlT' 
WSChCct^ ttl. lkb©BamHI (^?f**SA0 -Not IKfM"*^ Lfco 

±m~£mtz, mi. 2 kbCDStuI-BanIIIElfTM\ mi. 7 kbgDBa^lIII-NotIiT>t 
:i3J;£Wl. lkbOBamHI (¥r#3d$) -Not I if Us T^^S- h*pAMoF2- 
i52S£«§gb£o 

(3) FLAG^7^ Hii!^MG4^U^^ h'Q^y^Jlffl^v^ 5. KpAMoF2- 
G4©^ ((HI 1#RS) 

le^j*^ n»i it^ ymi^^ta^mmmm^ ^mzm.< 2 

*JJ;t>'#^cD-gp (57Ui) ^Gfofeu §&l&5fe$l 
^D/iJ>0i/ ^;i/|S?iJ& f,mcFLAG^/f h* £ft1]D r Z> Z\£tZ 

*-Ts G4^U^7f K©®!^r£t4SW-r?>i:%x.e>n5^CiE^#^2<D3 
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PCR£ffl^THMU T-^*--e&£pT7Blue (Novagen*±M) C*B*3&5&d 
fcfc<fc!K 77^^ KpT7B-G4sec£ji£&b& 0 WT*ffcffJ73&£ia-f o 
PCRffiffl77^7-i:bt, G4-SFhG4-SR (=&gE?'J£IS5«-!f 2 6, 2 7 (Ctj^ 

-r) ^^ufe (-s-?^- • r^; n^—^^mx-r^zt^m) 0 

PCRft TaKaRa*±t£<D*-u/ h (GeneAmpTM DNA Amplification Reagent Kit with 
AmpliTaqTM Recombinant taq DNA Polymerase) ^ffi^Tfr ofe 0 fclfol&CDMWiU. 

b(DJSmz'i£^Tft\,\ DNAt-YM^f^7- (PERK IN ELMER CETUS DNA 
Thermal Cycler ; TaKaRa*±jga%) 9 4 °Ct 3 OTO, 6 5 °CT 1 

7 2 o C-C2#ig<0KJ&£l 01f>f^;Hjofcts £££7 2°CT* 7 ^IBSJ***feo 
ililbtit ±H35lli^J3T-ji^bfe7"^^ 5: KpBS-G4£ 2 0 n gffiffi bfco 

^^M*T**D— ^y;i/mmr*i&{3^U 0 kb©DNA»fK-^Il]iRU 

fee !£DNA$Ttf-£T-^#-pT7Blue (Novagen*±SO fcMfr&tS d ^fclJ; £ „ 
pT7B-G4sec ( No . 1 3 ) £ it b o 

pT7B-G4sec(No.l3)4 J {3|a^$n^DNAff>i©^ia^i^^bx PCRC 
<t^7- #&^c£:£«rKbfc<, 

G4-SFfc(iBamHIit-r h#\ G4-SRfc&NotI1^ h ##A£n£<fc -5 fc^lf -Y 
ntl^fc^ pT7B-G4sec(No. 13)£$iJIWfj|BamHI ^NotIT^»r-r 3 C tc J: D > 

iiNotl-^W-r^ch^cto, G4^'M7f K©M^r£tt^Wr-Si:%x.^>tiS 
M CIS#J#^ 2 © 3 8#@<D£01/* 5: >S?fr£ 3 7 2#gCD^D i/>£TO 
— K-TS1. 0 kbOBamHI-Notl^fjt^mff bfco — 7*^^ ^ KpAMoF2-i52S 
%fflm&mtanm tnotlX-Wm-r&Ztlz&t), 8. 9 kbcDBaioHI-NotIiTM-£lfc 
ffbfco ±13 2 J: t> N pAMoF2-G4^jt^bfc (01 1) o 

( 4 ) F LAG^7*f KIB^SiG 4 U ^7*^ KcDNamalwa KJM-l«TO^vM 
H 

n> hD-;b77^> KpAMoF2*5J:t>'±iBT-3tSlcbfeG4^';^r7 < - K©Fb 
AG^7f Kife^^rM^r^^^ KpAMoF2-G4£ 7^x> (Qiagen?±^© 
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h (/plasmid/maxi kit ; ^#-^41031 )Sffl^TSS®iUfeo 

fSfl^Tfcaattbfc^&fcfflv'^ K^-ett^nNamalwa KJM-1« 

Bti&bfcT&WESU*:*. G418S0. 5mg/ml, *M&JfcJfo?»* 2 
RPMI1640tgife3 0mlt:5xl 0 4 »/mlC^5<t9Ci?!§U C0 2 y >^r 

^«f^s i6ox gN iom*<tt;i5ooxg, i o#ra©a^t?&i&#« 

ifci^riE*^ ^ffl^i-^bTffl^SClil^T-SSo 

' KpAMoF2-G4£)=i- 1 , 3 -K-7*z?-)\s>f)Vny- * >m£mM&. 

177^ -7^4— ?)b (Anti-FLAG Ml Affinity Gel ; Cosmo Bio#) 

±SBT-mt#bfctg«±?«^Ti?'fb^- h u e?A. h »; * a x ^j^JUb^i/ 

^•>A^ ^n-etig)^MJ^0. 1%. 15 0mmol/l, ^2mmol/ 
lfc&SJ^fc^Dbfc^ JrtF LAG M177^-t^-^ (Anti-FLAG Ml 
Affinity Gel ; Cosmo Biott) 4°CT— «&«8>o < D«£# b£o 

16 0xgf 10m ^itSCWatJ^FLAG M177^ 
^ -^l/SfcHUK U 50mmol/l h'J^-«8(pH7. 4), 

15 0mmol/l mt± h V O A. 1 mmo 1/ 1 mitt) A£^<M© 
^lmlT-2|El^bfeo 

Ms iy;K:5 0mmol/l h'J^-« (pH7. 4), 15 0mm 
ol/l MtF'J-7A^2mmol/l E D T A*^ir*S«$S 3 0 u 1 £*^n 
U 4°Ct3 0MltS^i:{:J:^ ^;i/J3P#;»b£*>/^!it£ig£i5bfco 

1 6 Oxgfi 0^iS^g|-rs-i:(3j:D±ri^^bfeo 
M50mmol/1 h'J^-M(pH7. 4K 150mmol/l iM:^ 
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HJ^A, 2mmol/l EDTA^W$3 O/zUiiU 4 a CeiO 

»'4ramo l/lfc&Si^tlmo 1/1 mttifri't A^IUDbfe, 
( 5) F LAG^7f Ki6^G4^U^7*^ F©/? 1 , 3 -N-T-fe^^^l/^-^ 5. 

±13 (4) -emm\stzmilir$.l 5/zl£ffll^ Namalwa KJM-1«T-^£63I 
^^feFLAG^ KS4^G4^'J^r^ K©/? 1 , 3 -N-^-te^l/^l/zH* 

Wkzntcmmvm&izo . 5 i%-e&ofc 0 ^*--e<fc3pAMoF2&#Ab 

fcNamalwa KJM-l«©tg#±^ai*©^mr«^^ffl bfeP^^fi, rSt4fci3:< $?m 
W±OgfJ;^ Namalwa KJM-l«T#M$^£-££ F L AG^7f KSfe^rS 
tfmZtifeo £©*SHIfc*, /? l.S-N-T-fe^/l/^^it^V^^ (G4) £F 
m^nfeife-^-^ W^ft&irCF L AG Ml77>f -ir >f ->r;i/£ffl^T^{C)li 

ggWJl 0 Mi«tei:UfeFLAG^7f Kilfc^/? 1 , 
^;i/=H*-*>4E#B*3fc (G4) ©#$£0 
H»iJ 8 T*^ bfc F L AG^f Kife^G 4 * U ^7°^ K©MeMJ§T£©# 

( 1 ) FLAG^f KHIl^SSG 4#U ^7"*- K*SA*BUB*C^»«3B-r.Sfc«>© 
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T\ mm*.*} -i )lX%ftm\stco g£x*§&, PharMingenttS^^n::* — 

h (Mb^-^PM^IOOIK) ^©^-^T;^{z^v^i^ o TO 

h7>777- ^/7^— . WMfr&fr (Ell 2) 
h7>777-^^- pVL1393 (PharMingen*±®0 ©BamHIlM h ^NotllM h 

mm 9 T'ftM LfepMoF2-G4^^JPS^HindIII i:NotIT-«jrr U 1 . 0 5 k b 
©Hindi I I -Not \W ft » 

pVL1393S*^»^BamHIi:BstPIT^iTUs 3. 2 k bOBamHI-BstPIif 

pVL1393E6*MJ^^NotI^BstPI*C*^»rU 6. 4 k b<£>NotI-BstPIjfM-£ff 

BamHI+M h ilHindllHtd' h £ii^-r &£#><D U >7J — h bTl2^>J#-^2 8> 2 
9 fC^-f DNA£-£/$U T4 polynucleotide kinase 5' 3o^CDV >mt* 

±13 3 Writ £ U > 73 - £ ipg^-r £ d £ iz <fc *) N pVL1393-F2G4 U fe ( SI 1 2 ) 0 

TNM-FH^>t^ M^-f £A (PharMingeitfltO Sffl^Tig«lfcM 
fl§Sf 9 (PharMingentt^)fc N ^/\-^iDe7^;i/^DNAC^*^ri0 3— ;i/ H • 
n+aD^^MDNA (BaculoGold baculovirus DNA) , PharMingenftt^ 
*5J:tK±f3r^^^ KpVL1393-F2G4£'J#:7x**->& (ISIWg, 37, 
2701(1992)^ tJ:t)*Xt5Ctt:J:^ WTOJ:ai:itllM^aD-)^b 
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Xylite 

l~5>ugOpVL1393-F2G443J;tFl 5ng©iWaD^^WDNA§ 1 

m 2 x 1 0 6 f@cD S f 9 2ml©Sf 9 0 0 - IIt£tfe(GIBC0 BRL*±M)M 

iSS3 5 mmffl««ffl 77 X ^ ^ ^ ^> t - U C Atlfet> pVL1393-F2G4, 

7°C-e3BP H 1i«bfco 
s£i£4l?&<fc D s llil* ^ ^ JIX £^if i%M±.m 1 m 1 &mL bfco 
|£tg«±$i£3tff bfci'i'-UJcifclu TNM-FH-T h^^^ <>A£$t*: 

tlmlMs St:2 7°CT'4H P^igSt bfco btilx. £ -f 

(2) m^^^-f 

|^)8xl 0 6 {@©Sf 9iM5ml©EX-CELL4 0 OJgJfe (JRH*±M) £ 
K»U 2 5cm 2 77^D (GREINERftM) CA^ i?at3 0Mfibt» 
7 : 5XzHzttM$-&tz'lk, ±m&Vfc$, i77X3(Ilml©EX-CELL40 

o t-g±fei:±HB ( i ) xmm istzmmz. •> -f ^ *^trig*±» 1 m 1 bfc 0 

mM£&tc'&, TNM-FH-T >-tr^ h^^^f t> A£ 4 m lflD*x 2 7°C1?4BH 

s^aiift* 1 5 o o xgt* i o^ja^gi-r^-^^^Dsffim^^-r^© 

ittfeSf 9«*5cfct>*M^x.^>r;i/^^M5. 5ml» 

^2x1 0l©Sf 9iMl 5ml©EX-CELL4 0 0J§ifefc:»S»U 7 
5cm ! 7^3 (GREINERftffiO CA^ 0MIbt«7 7^3t: 

flit<*-&fc&x ±.m*Vfc%, i77^3(35ml©EX-CELL4 0 0*gift£:± 
l3T-m^ bfc*I<fr&/L £ -f 1 m 1 %mn bfco 

&ftfc<*-frfc^ TNM-FH^>t7 h^T^^A^rl OmliP^., 2 7 °CT 4 0 
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m^mLtzo mt%mm* isooxgti o^MMtsc^tJ:^ 
•w jix&mmistz s f 9 Mm&£mE.frt&7L t> ^ j^xmrn i 5 m i %mtz 0 

#J6 x 1 0 6 IOSf 9M4ml©EX-CELL4 0 O^ifetcSiSU Mm 

6 0 mmOi^giffl 7*7 ^ f >^ >> t - 1/ C Atl, 3 0»lbttt 

*is*-uiz<-m$-&tzm, ±m&m&. m^>-v-n3Ex-cELL4ootgjifc 

4 0 0//l*5«ktKEX-CELL4 0 Oigign? 1 O-^fcfcfcl 0- 5 (z#|Rbfe±HB 

mfrmz.^j jvxmm ioo/xi &<> 

^J-/7-^ -7*"D-7 (Agarplaque Agarose) ; PharMingenftSSO £^pt? 2 m 
l©EX-CELL4 0 0±gi| (4 2°«g) £ N 2 m 1 <£> T NM- F H-f >-fe 
^ K^^-V ->A (4 2°C{c{$S) ©^rr££^tb&^ ^UX' 1 5^P«g1-?>o 

^y^§^£§lcgr>-^ — U£A*U 2 7 0 CT-5 BF^^-r^o 

m^* — UizO. 0 l%-3.— h^)ll< v h'^ttPB S<S#$8Uml 

(3) FLAG^ Fi^iG4*''M7f KcD^^^^MM 
r^^^ FpVL1393-F2G4d33fecDfflt&;t^;i^<M — K-rSG4*"D^^ h* 
lis FLAG^ Ki:©i6-^^>/^ nt Ut^-MI^n ScDT's 4/CFLAG 
M177^f-f-^l/ (Anti-FLAG Ml Affinity Gel ; Cosmo Bio) fcffl^T. m 

m2 x 1 0 7 f@cDS f 2 1»£ 1 5mlOEX-CELL4 0 0*g-ifeS;:«U 

7 5 cm 2 7^*3 (GREINERttM) IcAfts ^fST* 3 OMfl/t»77XD 
£fl;*£-fc>-*:^ ±7i£fifc^ 5^^^Xzilz4mlc7)EX-CELL4 0 Otgmt 
±IB ( 2 ) T-mff Ufell^fUx. £ ^ j£M 1 m 1 &mn Ufco 
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&M£&tz&. TNM-FH-T >-fe^ h^5FV 1 OmUnx., 2 7°CT*4 B 

G 4 £l^ir hJg:bn S ig|t±« £ 1 5ml$flfeo 

±H3T^#Ufe^#±m- 3 0ml IZTVitf- V 'J £ A, ^>fb^ h U •> A. 
MibtUlisVA*. Zti^timf&m&O . 1%, 1 5 Ommo 1/1, &£Zf2m 
mol/li:^l>J;9(: «lb£^ taFLAG MlTy-f-r^f — tf )V 
(Anti-FLAG Ml Affinity Gel ; Cosmo Bio*±) £3 Oju lg&flPU 4'Ct-»o 

}f#gL 1 6 0 x g-e 1 ^^1-^<I^{3j;t)triFLAG M177 

^ - f ^ 5 0 mm o 1 / 1 h yx-Jii? (pH 7. 4) N 

15 Ommo 1/1 mt± h U t> A, 1 mm o 1 / 1 M*;i/^-)ASttfii 
mmll?2|n]i$fc^L&o 

^/U:5 0mmol/1 h U^-IM (p H 7 . 4), 15 0mm 
ol/l »F'J^A^2mmol/l EDTA^$fiffifli8 0//l» 
U 4°CT«3 OfrffimMtZZ-blzk y;WcnMUfc*>^K£?§£tiU;fco 

^o^, i60xgf i o^H^it^tt-rscifcKij: D±si*^ufeo 

SS5 0mmol/l h^-M(pH7. 4), 150mmol/l 
h'J^A, 2 mm ol/l EDTA^&W80a1»U 4°CT10 

^pibfetN i 6 o xgt< i 0ftmm>bftM?zzti l z£t)±m*mmLfe o 
%<Dm, ±m(omftitftmfti\ &m3mmmft*n-?tz 0 mmmmz& s mm 

itJSfrMmmo l/llzta&kolz 1 mo 1/1 mkiifr^O A^^ip Lfco 
Cl^cto^UTiaMUfe^tHr^ 1 5// 1 ^^TSDS-PAGE^Ifofe 

pVL1393-F2G4fi3|5£D$i^^ «> -frfeSf 21©tg#±rS^ £ ISM bfc 

lttl$4^bfc|{:lt 4 3-4 8 kD(7)^D- K&M> h*«^^nfeo 
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£^<*n^ J/CF LAG Ml77>f -^;U£^T^CM§^#ET"&3C 

(4) FL AG^7f Kib^SG4^';^^ KGD/5 1 , 3-H-T^^JVV)VZ2^ = 

±82 (3) T?H!SL.fe$gfctJifcl 5//l^fflV>T> g*»t^4I^tfeFL 
AG^7f PIMG4*iJ^ b*©/? 1 , 3-N-:P-fe^;i,;7;i/=i+b* >&&W 

3-u-7>-b^)i>?)iny-* >$mmm^mMm^nt^ 0 ^.m^mm^n^mm 
(Dm&iz, 12. i%-eafeofeo 

d^mii, /? 1, 3-N-r-b^;i/^n^5. ><mmm (g4) >&flag^ 

J^±©*SJH#>£>, Namalwa KJM- l«T"^0^-y-fe^(3l:b^UT. MeMJJS 
mmm 1 l 1 , 3-N-T-fe^;i/£Ol/:=i1t 5. >$z&&m (^ilG4 ) ©a 
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( i ) 7 ^ ; t- u ^;wb* u ngsait u£»f 

rS44$J£&tt> ±SB^»"J8-?r^bfe^^ffl^^o mi&mat, 3O//107 
>^^iiC2 0 0mmol/l MOPS (pH7. 5), 20mmol/l U 
DP-GlcNAc (SI GMAft) s 2 Ommo 1/1 MnCl^ 5 0/zmo 
1/1 tU^^T^y-fb^ffi^ ±I3^m^l 4>T*3 7°a 14. 5 

mmBLJfo&. ^H^^HPLCtciD^ttlLfeo SShbtd LNnT\ h-N 
-=rY^-%— X (Lacto-N-tetraose, Gal/? l-3GlcNAc/5 l-3Gal/? l-4Glc; J^TLNT 
£m§sBt~3) n ^9 h -N-73^>^^"- ^II (Lacto-N-fucopentaose II, Gal 
/ 51-3(Fucal-4)GlcNAc/?l-3Gal/?l-4Glc;l^TLNFP-IIhlD&gB-r-2.) s 5^h-N 
-73A>^^-- ^ni (Lacto-N-fucopentaose III, Gal/?l-4(Fuca:l-3)GlcNAc 
/?l-3Gal/?l-4Glc; WTLNFP-III tmttZ) , ^9 l — N-73^>^t-X? 
(Lacto-N-fucopentaose V, Gal/?l-3GlcNAc/?l-3Gal/?l-4(Fuca:l-3)Glc; 
LNFP-VhB&fB-rS) > te&Vf^Z h -N-y>f 7 3^^— ^11 (Lacto-N- 
difucohexaose II, Gali51-3(Fucal-4)GlcNAc/?l-3Gal/?l-4(Fucal-3)Glc; J^T 
LNDFH-IIhR&BBrS) [ i^-ftlfc Oxford GlycosystemsftSJi] 7Ut'J^> 
T^»b^*)©*^bfeo»©m^l^tts ^viCAgric. Biol. Chem., 54, 
2169 (1990)} HfotfTofeo 

^n^tlCSStoiM, UDP-GlcNAc («MH*0 £^tf^.v^i& 
^^^^^V^^^-fe'1'^M^fflV^T>E^^ HPLC«LUDP-G 1 cNA 

SJ&^TbfeT'^-fe^^^ 1 0 0°CT-5^P»Sms 10, OOOxgt 
5 LT±»*3tf#U *©-fiS (5a 1) ^HPLCtilL 

HPLCI1 TSK-gel OCS-80Ts*7A (4. 6 x 3 0 0 mm ; 
mv-) fcffifflU SfcBiSfcb-CO. 02mol/l ^^-'jAiiJliKp 
H4. 0) fcfflvv imSS5 0°C, «E&0. 5ml/^©lfe#-efTofco 
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84- 

£J5fc$l©tfcfcB • ^fifcfcx ^tX^ h;U7^- 2 0 (B##ft) 

*m^Xft-otz («13 2 0nm, M$I4 0 0nm) o 

LNnT£*M£Ufcf$©rSt$£ 1 0 0 % £ L£R#©*g*m^£lg 1 L£o 
LNnT£3fcK£ L/rB§©«M©^0^-N<D$Km^(i 12.9 %-££>o£o /J1.3- 

(G4) fcfc x LNnTlCflnxT. LNT^LNFP-V&j£ 

CJ. Biol. Chem., 268, 27118 (1993), Proc. Natl. Acad. Sci. U.S.A. 96, 406 
(1999): o ifciX, (3 1 , 3-N-T-tr^;i/^;H3it^ ^m^WM (G4) fcfc s BSE^P 

© /? i , 3 - n - tm m 7)v v $ >mmm t &w *> frtssm in4#gfc & 

-Xmmmm.^Xmmmfmmz^^X^ dimeric Lewis mmtfiM CGal/?l-3(Fuc 
a 1-4)61 cNAc /3 l-3Gal (3 l-3(Fuc a. 1-4)G1 cNAc ) £ WT -5 SI M Mffim i$%M T&Z. 
£ tl X *5 t> . #»J x. fcf Gal J3 1 -3 ( Fuc a 1 -4 ) G 1 cNAc /3 1 -3Gal /? 1 -3 ( Fuc a 1 - 
4)GlcNAc/? l-3Gal 0 l-3Glc-Cer £ o fljtfgfcWf S«fl&K*»#S"r 3 C i: #HJ1 £ 
CJ- Biol. Chem., 266, 8439-8446 (1991)D 0 /?l,3-N-r-b 
?-)ltf)\snV*>fc&mm (G4) fciu Gal/?l-3GlcNAc«jg©«©*^^ h-x 
Ei&fc * 5» «t < N - 7*-fe £01/ u V 5. > %<§.mx ISCiiiP^ ±l3dimeric 
Lewis a|gH©#«HS8gO^{3ti, 1 , 3 -N -7-t3-)l?)]sn-y- 

&mmx&%:<. (3 1 , 3-N-7 , -fe^-;i/^;i/=i^* (G4) ^i#Lt 

l^m^o TI3©^»!|1 3© (3) t"Pi(:^l. t t9t, G4feftl 
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% 1 B: 

i|to#S#m (G4) (D$fH^f4 



LNnT Gal jS l-4GlcNAc /J l-3Gal (3 l-4Glc 100 

LNFP-III Gal /3 1-4 (Fuc a l-3)GlcNAc 0 l-3Gal (3 l-4Glc 4.7 

LNT Gal jS l-3GlcNAc £ l-3Gal /3 l-4Glc 84. 5 

LNFP-II Gal /3 1-3 (Fuc a l-4)GlcNAc 0 l-3Gal |3 l-4Glc 0 

LNFP-V Gal jS l-3GlcNAc (i l-3Gal 3 1-4 (Fuc a l-3)Glc 65.1 



LNDFH-II Gal jS 1-3 (Fuc a l-4)GlcNAc 0 l-3Gal /3 1-4 (Fuc a l-3)Glc 0 



(2) mmrnxv^mzmntLtzMtif 

WilSJ[t4iWT© J: 9 C It It o 4 0// lCDTy-b-f i§M C5 0 mm 
ol/l MOPS (pH7. 5) „ 5mmol/l UDP-GlcNAc (SIGMA%t) N 
5mmol/l MnCl 2 s 10mmol/l ±H3MtBM 10^1} 

7°C, 1 6R#ltaSJfol,fco ^^T\ 1 0 0°CT'5^MS^ 10, 0 0 0 
xgT-2 0^|ffljftj^«|UT±»*3l»Ux pP^:H PAE/PAD (High 

Performance Anion Pulsed Amperometoric Detection ; DIONEXtt) £fflMT#?#f b 
fco M^^^tt^?* CAnal. Biochem., 189, 151 (1990 K J. Biol. Chem. 273, 
433 (1998)} tCipDTtTofeo 

MmtVX^ VLT<DMMm<D*V3ffi&m^tc : 5* h— * (Lactose, Gal 
£l-4Glc) s N-7tf;i/7^F^^> (N-Acetyllactosamine, Gal/?l-4GlcNAc; 
WTLacNAciililSsB-rS^h^^) s LNnT, LNT, ^ * r - N * 

(Lacto-N-neohexaose, Gal 0 l-4GlcNAc /? l-3Gal 0 l-4GlcNAc/? l-3Gal 0 l-4Glc ; 
JMTLNnH^B&fB-f £) • 

*n*tl©S«t:ot>-rs UDP-GlcNAc ^tr^y-WiS 
?&^£&^Ty^^£^TS/i&^ HPAE/PAD^IM^ UD 
P-G lcNAc^tf7-yt^»0^[ilStS^-^$M^Uco 

- K««i:U-CttN GlcNAc/?l-3Gal/?l-4Glc, GlcNAc/?l-3Gal/?l-4GlcNAc, GlcNAc 
0 l-3Gal /? l-4GlcNAc 0 l-3Gal /? l-4Glc U » 
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LNnTSSKt Ufcl$CDfS(4£ 1 0 0 % t UfeD#OtB^fr5tt^^ 2 ^(3^ Ufco 
LNnT£Sff £ bfe^FCD»W©^E^'N©^^tt 1 . 7%T&o£ 0 /? 1, 3- 
N-T-fe^;i/^;H3-9-^ (G4) (i s LNnTt^n^Ts LNT, LNnH^Gal 

/3l-4GlcbM\,yMMt-?2>Z.£tPmW\stco — 2u Gal/?l-4GlcNActt3£H£: b&fr 
ofeo Wtf5\(Df3 1 , 3 -N-T-te^l/^l/Zi-tU Gal/?l-4Glc&Gal 
/?l-4GlcNAcfc&^aHfcr3££#ft£ftTl^£ CJ. Biol. Chem., 268, 27118 
(1993), Proc. Natl. Acad. Sci. U.S.A. 96, 406 (1999)} 0 tot, /?1,3- 

N-7*z=f-)\,7)\,iivK>%mmm (G4) & s R^niK^aiis^^kififi^rPi 

=^ttfSrSW2: LfcjS l, 3 -N- T^^^VjVzx ^ 5 vfe^^^ 
(G4) <DSff#Ht£ 



LNnT Gal /S l-4GlcNAc 0 l-3Gal (3 l-4Glc 100 

LNT Gal 0 l-3GlcNAc 0 l-3Gal (3 l-4Glc 114 

LNnH Gal & l-4GlcNAc /3 l-3Gal 0 l-4GlcNAc 0 l-3Gal /3 l-4Glc 45 

Lactose Gal /3 l-4Glc 235 

LacNAc Gal 0 l~4GlcNAc 0 



— *s GlcNAc*5J;t>'GlcNAc/?l-3Gal/?l-4Glc^g^H^ bt, »G4©/? 

ol/l MOPS (pH7. 5). 5mmol/l UDP-Gal (SIGMA 
tt) > 5mmol/l MnC12, 10mmol/l illSI, ±H3MiB?-l£ 1 0 
,tz 1 ) 4>T* 3 7 °C, 16 mmEUfoLtzo m^X\ 1 0 0 °CT* 5 ^Mits 1 0 , 

o o o xgx-2 ofrmm>bftffiVT±m*m%u ^©-^^hpae/pad 

(High Performance Anion Pulsed Amperometoric Detection ; DIONEX^t) 
xmmvtzo Mfo&)J5m±n%i CAnal. Biochem. , 189, 151 (1990), J. Biol. Chem. 
273 , 433 (1998)3 id^ DTffo £ 0 
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mmm 1 o r^m^MLtz f l ag^ Kife^rMG 4 * y 1 0 1,4- 

(1) 2g» 

LNnTc mmm 1 0 -e^r^m ifeFLAG^K m&m g 4 ^ ^ k & 

fi^ffl £ 3 £ J; *k LNnT©^ il7u*TO # -5 ^ h — * SiSicN- 7" -fe ^ ^ 
1 , 3$£<&X°mnVfcmm (GlcNAc£l-3Gal/31-4GlcNAc/?l-3Gal£l- 

4Gic) &^i>feo WMmzt>^x)vp x t)mmvtz/3i,4-t}^? h-* 

$m&m (SIGMA*±50 %ttm£K2>Z.tlz£t), a£MM^#>I^*»N-:F^ 
;i/^;i^+^>a»C#^/7 h-*#/? 1,4^-e^Pbfe^li (Gal/?1- 
4GlcNAc/?l-3Gal/?l-4GlcNAc/?l-3Gal/?l-4Glc) £-£r/$b£o |5j4tCbT. LNT& 
*K iltt^ Gal (3 l-4GlcNAc£ l-3Gal (3 l-3GlcNAc (3 l-3Gal (3 l-4Glc£-£-fdo b tz o 
%.tz, LNFP-V CGal/?l-3GlcNAc/?l-3Gal/?l-4(Fucorl-3)Glc) Ml^b^ Gal 
/? l-4GlcNAc /? l-3Gal 0 l-3GlcNAc (3 l-3Gal j3 l-4(Fuc a 1-3 )Glc £i^f£ b £ o Jlfl^ 

3 0// [2 0 0mmol/l MOPS (pH7. 5), 2 0mm 

ol/l UDP-GlcNAc (SIGMAt)s 20mmol/l MnCl 2N 

5 oumo i/i wiS)i-r*;fcmm& r M, ±tmmmi 5^1} 4«-e3 7°c, 

14. 5mmfclfo\stzo SSilbTIl LNnTx LNT££&LNFP-V 

b£o H»'J 1 1 83«©7?^t bTs H P L Ciz <fc D 

fi£lg&> /5 l,4-#7^ h-XfeS^lN (2 OmU) tUDP-Gal ( 2 0 mm 
ol/l)»U 37°C, 14. 5Rm5/fobfco 41t)tD4^HPLCC 

^DfiiiSbfeo 

( 2 ) one-potix/ifo 

LNnT^HM^'J 1 0 tMlbfe FLAG^7f Kib^ G 4 * U ^7*^ h* £ 

^^KKt&Qmm^fz/diA-is?? h-xm&mm (siGMA*±io zmmzttm 



WO 01/00848 



-88- 



PCT/JP00/04304 



(Gal/?l-4GlcNAc/?l-3Gal/51-4GlcNAc/?l-3Gal/?l-4Glc) S^lfe 0 

UH^MsMt. L-Tn Gal/?l-4GlcNAc/51-3Gal/?l-3GlcNAc/?l-3Gal/91-4Glc*^ 
^Uc £tz, LNFP-V CGal/?l-3GlcNAc/?l-3Gal/51-4(Fucal-3)Glc: %M r M£V 
Xs Gal/? l-4GlcNAc/? l-3Gal/? l-3GlcNAc/? l-3Gal (3 l-4(Fuc a 1-3 )Glc&^j£ Lfco 

3 0 1 (DKmmWL C2 0 Ommo 1/1 MOPS (pH7. 5), 20 mm 
ol/l UDP-GlcNAc (SIGMAtt), 20mmol/l UDP-G 
al (SIGMAftK 2 Ommo 1/1 MnCl 2N 50//mol/l U V 

itmm&m., ±mmmm 10^1, 0 1 , 4 - # ^ b — >its&&x 2 0 

mLO 4>T-3 7°C, 1 4. 5 D^MJfo Lfco SWi:bT{i. LNnT. LNTicfeiiLNFP-V 

&@zmhtzo h p l c ta 0 l /: o 

mmm 13 g 3 , g 4 . g 7 (D^mi^cDm^-m^^mmmz ^^^mmcd 
mi 

G3,G4(G4-2),G7 (D^M^i^m^ S&CPCR Protocols, 

Academic Press (1990)D C^ot^iWP C R*££ J: *) fi^tzo ^Oifffl 

*p ^ — c d na^(d £ *m & i * ci t &mm u « 

/3-T>7^>mmmV0(D%.m.te:, 1%m CProc. Nat 1. Acad. Sci., USA, 87, 2725 
(1990), J. Biol. Chem., 269, 14730 (1994). #^¥06-181759^ Izifc^Xfemm 

( i ) &mmm&&vfflmk&5k<D--*m c d na©^ 
Wiiutit ^mmmmm. (wiDR, 0010205, swiii6, lsiso, dld-d „ m 
mmmm (QG90, hlc-k pc9) , mmmmsm. (capan-u c aP an-2) N m&mmm 

WfcPC-3, g^m^KATOIIK Tmm% (Jurkat, CCRF-CEM, HSB-2, PEER, Molt-3, 
Molt-4, HUT78, HPB-ALL) s B$B«fc (NamalwaKJM-1, DaudU Wa, CCRF-SB, Jiyoye. 
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RPMI1788 S RPMI8226, H0328-8, BALL-1, KOPN-K, IM-9K * =p J - v-««WM266-4. 

mw&/^nzkwm& (thp-k hl-6o n u-937) N nm^mmmmmmK-a-m^m 

V^feo QG9(k HPB-ALL, Wa. SW1116;fcJ;lWurkatfcfcg#I^-fe >*-<fc A^bfco 
HLC-ltt*K*3*0flf&ffi<fc D A^bfcoHD328-8ttftW*^*^«A«fb¥J: & A 
#b£o K0PN-KttJ*3E**#il8«fc»)A^bfco KAT0ni£J;t>TC-9&&^£»3E 
m«fc t) iDAflfeo CCRF-SB, RPMI8226tt*B#SH!ii«fc !) A^Ufco BALL-K PEER, 
Molt-4, Daudi, IM-9. KY821& J C R B X V XT- bfco ^nJ^©«&U A T C 

phytohemagglutinin-P (PHA-P ) & <£ tK12-0-tetradecanoylphorbol 13-acetate 
(TPA)7?^MbfcJurkat«ffllia©iSSKttiiilT©<t-5^bTffofco 10%FCS^ 
tfRPMI 164 Otgit^fflVAts 4xl 0 5 $fflJJ&/m lt">- K bfcJurkat$Bll& 
1 // g/m 1 ©PHA-P* £ 5 0 n g/m 1 ©TPA£«] 3Bm 12mm. 

^JK^^ACD^Jfect ^ H * ^T-^(NycomedPharma)%hM© 

hT'fe-SPolymorphprepTM &m^~C&m&&tiaM£ ^tlS^Mtfeo® 
»bfci|M*3*tt1fri!fc CJ. Immunol., 130, 706 (1983) } {dfifeo-r* 5>t:*3**J: 

tf u > ; ^ t ^* b t mm b fe o 

§»O^RNAttfS CBiochemistry, 18, 5294 (1977) } fc^oTSaSgbfco 
iRNAiP^-^icDNAOMtt^^ h (SUPER™ Preampl if i cat ion System ; 
BRL*±i£) SfflV^Tfrofco «f to^ttt 5 /z g©^RN Afrf), 
OI^Tlis l/zg04RNAfrf)-*icDNA%^U -^tl^n^T 5 0f£& 
^lOMUbTPCRCiShbtiffllfec 77>f?-i:bt^ t'Jd 
(dT) 77-fV-|fc(i7 >^A77 ^Y-$ffll>/:o SK-N-MC, SK-N-SH, Colo205. 
SW1116, LS180, DLD-K Capan-1, Capan-2(C|B Itll ^n^^-^ 
bfco W^ttt'j^ (dT) 77^7-«bfe, 

t b<&ttiia&&*©mRNA (ClontechttM) fr^lSMiJcb-C— #Slc D 
NA^lfeo l^g©mRNAfr^-*icDNASMU tKT 2 4 0{g# 
«ltPCR0iItl«lfeo r^-f^— fcbTfcix t'JJ (dT) 7°^^ 
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— £flH>fco mRNAtUlt WT©3 5m(DmM&M(DmRN A&&m b£o 
ll'Jflf, 2ffl|. -3»R«e n 4&J& 5II\ 6*g0k 7i, 8 91TS^ 
1 0/J\flk 1 l#ffi N 1 2JBi0Mfc, 1 3/NJH, 1 4KM& 1 5ffi l MM, 1 
1 7fl&JfcffFK. 1 8)}&m 19«, 2 0BTflis 2 1JJ$, 2 2 U >^gS, 2 3?L 

flU, 2 2 5iiyijjk 2 6iii, 2 7fii, 2 8m 2 9JIM, 3 0 

(2) ^MlftPCRffl©**>^— K^cfcTOgRnv hD-;i/CDK$M 

PBS-G3. pBS-G4-2, pT7B-G7£\ c D NA3fl#£tU D ffl"f ffiiMB#5{iT'#J»T bTii 

dfe fctDWr£ ftfc*£fit^, h7>X77-RNA$l/z g/m 1 T^&zk 

T\ pT7B-G7fc*Hinc 1 1 £ SmalTflJESr b fe o 

pUC119-ACT*5«tr5pUC119-ACTdS c D N AgB#£tD «3 mtlgfRBBIK 
(HindIII£;Asp718) T»tOWf UTifi^D N A«&bfc^, ^ti^tl/?-T^^ 

Biol. Chem., 269, 14730 (1994), #^^06-181759^ 0 K^^tO 

Mr $titzm%mm%., mm<D H7>^77-rna^ia g/m 1 -e^&^-eispg 

(3) PCRS^l^cG3, G4, G 7 ©^fifc^Ote^&O^S 

±S3 ( l ) •e^Ufc#s$ffl^«fct>*«B»^S*©-^c DNA^gai: lt 

PCR£ff ofeo PCRffl077>fT- £bT&G3i|£^J&mmcfcj:F-3-5£:R- 
3-5£, G4lE^tfcmffl£fci:F-4-5fcR-4-5£ N G 7«s¥1fctfcmfflfc:fc*F-7-3a (IS 
^3 0) i:R-7-3a£tefflbfco ±H3 (2) X'ttWlVtc** H£S£ 

3^ bT(5l^(3P CRfcfr a <fc t)tft*B*f^«bfcc 

P C RS^5(±, Nippon Gene*±M<£>Recombinant Taq DNA Polymerase (Gene Taq) 
h^tt<D10x Gene Taq Universal Buffer^ £W 2 . 5mmol/l dNTPMixture 

***>K (dimethyl sulfoxide) £g|&ajft#5%Jc&3 ±5£*D;t;fco 
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Taq DNA * U ^ \i)ZW.*1mZ-tz£LJfom (19^1) £MJ RESEARCH*!© It — 
^Jl • Z"?— (DNA Enzine PTC-200 Peltier Thermal Cycler) £ffll^T. 9 

feTaq DNA sK U ^ — M^lfX 1 £JKI;L££^ MJ RESEARCH*! (D V • it-f ^ ^ 
l^T. 9 4 °CT- 3 0 fm, 6 0 1 frffl, 7 2 °CT" 2 ^©^£2 6 ~ 
3 01t^^;Hfofeo (7// 1) ^Tiiu — Xfum^ikMte&ls 

tz&, ^l^SYBR Green I nucleic acid stain (Molecular Probes*!) T^feb 
tea m^tltzDNAm^rCD^^->^y)V^ru-(^-^^— (Fluorlmager SI; 
Molecular Dynajnics*ilO T'MffiTZZ tizX (X m$%$nfzDNAW\ft(Dm*m 

mcDPCR&ft-otzoXpyy- KODMfctP CR©^ bT^b£H*fco 
/J-T^fXDfMDC^ItoiMlili CJ. Biol. Chem., 269, 14730 

(1994). ^H¥06-181759D tmffi^ft -otz. 
G 3 Ic^j^lfciu fS^ate'J>&^&#?>5l^fc3 5*t£T©t hfll^T^JlbT 
(il4)o t hOMlfil^Ks &5>tH3t hi*viifti^^illMbfe 

u v/wz^v^T^^w^^nfe (mi 5) o 

G4fe^tJtt, ( 1 ) tc^bfe3 5lf©b MBSO^Tffcfcx Jfe$g&£Tf 
W(DfrT"Pm.$gmVT^fz (Ell 6) o t: h©M««tfcs KZmzM hmm 

ifofr^mmisfc & jfiua^ &zFV>^mz#^x &&&&& ^n^-otzim 

1 7) o 

-is, i^mmmmm. (widr, C0I0205, swni6, lsiso. dld-d , (qg9o, 

HLC-K PC9) , mmmmmm (Capan-k Capan-2) . *5cfc^S^«^KAT0III(3 

^ura^ \mm%> 3 aL<D%mi$h-hfttz. m \ 8) 0 —mt^r, inriz^mm^ 

^^"To WiDR. QG90, PC-3, HLC-K PC9, KATOIIK SK-N-MC. SK-N-SH, Colo205, 
SW1116, LS180. DLD-K Capan-1, Capan-2 (c^ttS G 4 mW^JCD^MM^, 0-7 

??>mww<DmMmizM?zmM%)T^\stzmte.Mizo. 49, 0.29,0.069,0.34, 

0.35, 0.94, 0.027, 0.0037, 0.10,4. 6, 0.95, 0.85,0. 67, 0.92-e& So 

g im^mmt, ( 1 ) c^u3 5i®b bin^o^T-feu m, m*m, mm* 
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'bm, &&Tfffe i MmT~'pmmmbT^tz mi 9) 0 t hs^i*^ 

-otz (El 2 0) o T«^{c^^T(iJurkathHPB-ALLT»©<^^fi0^^^n, 
B««C^^T«^i^i:Be)ti^^ofe (02 0) 0 

— ^ nmmmmmmmmK-n-m^ x urn Ammmmmfcsiz &\,^x ititrnm 
^AcDftM&ft-ztitzo *mmmm$k (C0I0205. swni6 N lsiso) x mmmmmk 

(Capan-1 N Capan-2) \<Z3£^Xte.>Pm.(D$m.1$¥L <btifco 

tot, G3 N G 4 N G 7 <D 3 M<DMfcT&s ^-ftl& 0 1 , 3 -N-T'-fe 

N-^-fe^^ hiU >M^ScD^/5Jci3(iG3^P^UTV^S^^^I^^nfeo^ 

rst^ & pi m r & z. t iz j: d ^ % mm x # £ rj t ^ & & s 0 

LNnT^LNTfr £*<DGlcMc/3 l-3Gaimm&%t U ^McD^tC(i N G 3 tfM^ 

G4^tK:iut(±, *u§^ mmm, mm^M<Dmmmx%Mm^mm\,x 

S^Kr^T-^SRlt^^So G 7 MB?(Dftm.*nfflV 
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&m<D&mmm j pmmz&tf z>§mftm*. ^mm^tzzmcDWMP 1 , 3-n- 

>$mWM (G3, G4, G7) ii&Jl&^c: £fr 4>Ih]SK 

t/)vzi-y-^>m&mm (G3) 

( 1 ) h'pVL1393-F2G3£)3£g£ 

mz-t>ntz 0 g 3 # u^rf k©n*«© 9 7 ^ ^ 
£1\ g 3 * u ^r*- h'o^ts^^w-r ^> fc^*. znzmm m&m^ 1 © 3 

l#g(7>-fe U 3 9 7#gcD^^^-r >£TO£=»- Ft^DNAM^PC 

R^fflV^TSSWU pCR-Blunt^*- (InvitrogenftiO tz^jMf- £lz£ t) s 
KpBlunt-G3£Mfi5cb;fco J^T#lft^#&£fB-f o 
PCRffl£>r^^-£bTs SJ#J#-*f 3 lf^ti^DNA (J^T. G3 - 1 
i'ckWJff 3 2T^£*l3DNA (J^T> G3-2i:^*) SnlmJcb 
feo G3- lfcttBjmHIlM h ifiG 3 - 2 Jc&NotllM h&m\£ti& £"5 ic^if 

P CRM/fottTaKaRa#^Pyrobest DNA Polymerase i: 10 xPyrobest Buffer 
*5<J:t>'2. 5mmol/l dNTP Mixture ^ffll^ PMt^otfiofeo DN 
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AV-T>HtJ Z^— (PERK IN ELMER CETUS DNA Thermal Cycler ; TaKaRa*±S!0 
&m^Zs 9 4°CT3 Oifcbli^ 6 5°CT1#F^ 7 2 °CZ* 2 #l?g©M/&£161M >7 
^fofeis ££fC7 2°CT-10^M^^^feo ilMhbTii±H3^^iJ2T3t^ 
U£r^*=- KpBS-G3£2 0ng<£fflb£o MPCR(CJ:Ds ifil. 1 kbCDDN 
Amfr%m%lsfzo ^DNArrn-^pCR-Blunt^^^— lzffi.fo&t!Z£lz£. t) N 7* 
^ KpBlimt-G3^3i^bfeopBlunt-G3^^ia^^nfeDNAirK L ©^»i3^ 

pBlunt-G3^$!lP5^^BaniHI £ Not If TO ~T £ <3 fc: J; <o N G3^iJ^7f KCDftfc 
«t5i*fe&WrSfc^^^nSfS^CiB^J#^103 l#@6D-bl)>*»£3 9 7#@ 
CD^>^^^ >£TO h*-f & 1 . 1 kbg)BamHI-NotI^M-^f#UfeoPVL1393 

^^Jpg|#^NotI^BstPlT-tU®fU, 6. 4kb©NotI-BstPI»rM-*^#bfco 
001 OT-^b^pVL1393-F2G4^$HM^BjmHI^BstPI"e«0»fU 3. 3kb® 
BamHI-BstPI^fM-^^#bfeo ±B33 \BiK&1&<&TZC tiZ X D % pVL1393-F2G3£ 

(2) mm a*? 4 jux&ttm 

^-teB ( 1 ) Tigfi!cLfe7-^X * KpVL1393-F2G3£ »j ^ ^>&fc: J; t» ^A"T 

(3) F L A G^7^ Ki^SG 3 ^ U h*©M4Silil 

±13(2) T^Mb^l^x.^ )lX%m^Zs F L AG^7f Kife^G 3 stf 

mm^>yjl(Dl 5//l^^TSDS-PAGE4ffofetx ^— Ts;.^y 
b • ^;i/-£ffl^T^£fTo£ (H12 1) o pVL1393-F2G3S*<3D*I^^'i7 
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5 1-5 6kDffl/\-> Htfig$nfe.#/^> \ t <Dfr : ?m.<Dm^tett1)Ut%>MM<D 
(Dttmti^ifeteffitiL&5mPJrW&VT^&o — ^*-TifcSpVL1393|ili&CQ 

iFLAG M177^ -^^ -y;i/^ffllAT^tC#fMRT 
1t£ T" & £ # ^ £ ti tz o 
( 4 ) F LAG^ Ki^SG 3 # U H©/? 1 , 3 -N-T-lz^U^m-tf- * 



G 3 U K©/? 1 , 3 -N-7-fc^;i/7;i/n tr ^ >fe^Sl5R?S^©«J^*ff o 

fco rSt4«(i±IB^»J8O^^^ffl^fe 0 *©|g£. /? 1 , 3-N-7-fe?-;i/7;i/ 
^;>te«WfH^tifeo ^m^-s-«^tife*K'©iiJ^r(i, 1 0 0% 

jiJLt©$sm<fc ?> . SA«uiatf^iB#Kad#fc flag^ hus^g 3 * u ^ 

7^ Kfcfc/J l , 3-N-7-te^;i/7;i/3lM >te#S*3fc«tt£*?-££fc#^<**t;fco 
C©*£JH«, /? 1> 3-N-T-fe5 L ;b^3-9-5:>$s^^ (G3) £F LAG^7f 

H«J1 5 #v«£ l,3-ti-7-b?-)iy;iziy-K>m&Wm (MSG3)0S 

Hfliflll 4TlSLfcFLAG^7'f KI^fG3*'J^ K£ffl^T\/3 1, 
3-N-T-b^;b^3-y-$>$E^m (G3) <D&n&mV!i(DWtm*fi'otco 

(l) h•u^;^r^y'^b^u=^li^KhLfe^ , 
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±w,mmm 1 1 <d ( 1 ) -vmLtc^^m^x, flag^/^ kib^sg 3 # 

f U i^l/T * y *bLNnT*»SSfc b£D$©r£t££: 10 0%^ U£I$©1TOr£f$£ 
^ 3 Ufeo LNnT^^M^ bfeB#©»HO^0#i-N©$m^¥ii 8 2 . 5 %T* 

feofeo 0 1 , 3-N-;p-fe7-;i/^;i/=7-y =• y$mmm (G3)li, LNnm^ivMM 

73-X^ol s 3 $£l§rTftUP l^tc* y =J"M-e$> £LNFP-Vte. G 3 ©Jrb&lft 

GlcNAc^iz^zJ— ^^'a l s 3 ^WAP U^^T 'J 3"M-?r^ SLNFP-IIItt, G3 

^1-5GlcNAca*{C7rJ-X^a K 4«g^f#J|0 »J =fMr-afe-5LNFP-II 

mim. m3m&&vi$km(Dm5m%tmtz>z£iz£ /? 1, 3-N-7 7 -fc5* L 
;^£Ol/n■y-5. >$£#g|fj| (G3)lt ^^TI&ffUfcfl&CD/? 1 , 3-N-7-te3-Jl 

tr)vmy-$,>m&mm (G4, G7) ttewzfriz&mftm&ftmtez&m-z&z 



^g#^ (G3) 







fflStStt (%) 


LNnT 


Gal fl l-4GlcNAc 0 1-Xal 0 l-4Glc 


100 


LNFP-III 


Gal j3 1-4 (Fuc a l-3)GlcNAc 0 l-3Gal /3 l-4Glc 


0 


LNT 


Gal j3 l-3GlcNAc j3 l-3Gal 0 l-4Glc 


3. 7 


LNFP-II 


Gal 0 1-3 (Fuc a i-4)GlcNAc 0 l-3Gal /3 l-4Glc 


0 


LNFP-V 


Gal £ l-3GlcNAc 0 l-3Gal £ 1-4 (Fuc a 1-3) Glc 


30.8 


LNDFH-II 


Gal 0 1-3 (Fuc a l-4)GlcNAc 0 l-3Gal 0 1-4 (Fuc 


a 1-3) Glc 0 



( 2 ) mmm* y rf*t£»i: ufe»«f 

«S0"J1 1©(2) T'^U£??i££flH^ FLAG^7f Kifel^G3 tf 
LNnT £ mm. h b £ BSOfStt ^100%tUfc ©*g*f r£4£ £ ^ 4 m lz ?jk U 0 
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N-7-t3-Jiy)lny * >WI(G3 ) 4M©LNnT{3*DxT> 2$gCDLactose N 
33 <fc r>* 6 IScDLNnH & ^ l^SSf ^ 1" 3 d h b £ o feJl±© d 2: h . G 3 [± * U 
-N-^-b^;i/7^h-^^ £ J: < ^filcT' %Z>h%%.hfi2><> LNnT, Lactose, 

LNnH(c^-r^rS14i:ltii^§ ^rS^tifSv^^ G 3 &LacNAc:fc<£rjq,NT&Sf€i: b 
fco gt£n©/? 1 , 3 -N-r-fe^;i/^';i/=Jit^ >^^@l^{±s LactoseJ: D &LacNAc 
£^SJt£T£Cl£»e>nT^3 CJ. Biol. Chem., 268, 27118 (1993), Proc. 
Natl. Acad. Sci. U.S.A., 96, 406 (1999)D o tot, (B 1 , 3-N-T-t^)V^ 

ivny-^ym&mm (G3) \±, ^(DBmttewzfr^&wftmk&mtez&m 

fttfl) %m4mz-&£>-&X^-? CProc. Natl. Acad. Sci. U.S.A., 96, 406 (1999) } o 

i , 3-N-T-fe?-;i/^oit ^ >m&mm (g 3 ) ^Hj-rmffu^fte©/? 1 , 

3-N--7-t^)]s!f)Vz}y*>m,&Bm (G4, G7) fcttW bfriz&'M&m&if 

% 4 is 

iMim^y ^£SSU' Lfc/3 1, 3 -N - f > ( G 

3) ©lf#Stt 



GlcNAc45J;t>*GlcNAc/?l-3Gal/?l-4GlcS^SHi:br> ^IG3CD/J 
l,3-#^ h-^^^rSf±S«y^bfe^(± N rStSJittm^n^^ofeo 
T, G 3 /? 1 , 3-# ^ ^ h l« bT V * ^ d £ fr'BJ h frlZ & o 0 

-jsmzmmmi i<d (2) f3§ait£>73&£fflv^o 



G 3 /3 3 G n T 



LNnT Gal 0 l-4GlcNAc 0 l-3Gal 3 l-4Glc 

LNT Gal 0 l-3GlcNAc /3 l-3Gal /3 l-4Glc 

LNnH Gal & l-4GlcNAr. 0 l-3Gal 3 l-4GlcNAc 0 l-3Gal 0 l-4Glc 

Lactose Gal /3 l-4Glc 

LacNAc Gal 0 l-4GlcNAc 



100 
27 
132 
128 
21 



100 
6 



67. 1 
95. 5 
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mmm 1 6 mm/3 i , 3-N-T-fe^;i^*;i/=i-tf- ^ >mmm (MG3 ) &m 

( 1 ) one-potjxjfo 

±HBf!W.ll 2(D (2) "e^U#:#Y££ffl^Ts LNnT(C N _hg3»^J 1 4t"fi 

(SIGMAftM) *mmWfmgii:&Z£lZ& *K LNnT©#il 
tu«{3 n N-r-fe^;i/^ >£WJDb£«ii (Gal/?l-4GlcNAc/?l-3Gal/? 

l-4GlcNAc/?l-3Gal/?l-4Glc) „ & £XfLMT(DWm7Z l $imztf i; -N-T-fe^l^ ^ 
hit^ >Mli (Gal/?l-4GlcNAc/?l-3) n (n^2) ftWn b£i|$01£i§rE£L£o 

30//1 C 2 0 0 mm ol/l MOPS (pH7. 5), 20 mm 

ol/l UDP-GlcNAc (SIGMAftSlK 50mmol/l UDP-Gal (SIGMA 
*±®D , 2 0 mm ol/l MnCl 2 , 50//mol/l £ U 3 y ikffiM 

Sis M^'Jl 4t«t^G3^iJ^K 1 Oul. 0 h~X<fc 
iii2 0mU) 4»T-3 7°C, 5 l$F*8MJ5fc b£o *f€£ LTfcfcs f'J^;i/^^y<b 

*<Dffim, fU^;i/T^y^UfcLNnT©#il7C^^ (Gal/?l-4GlcNAc/?l-3) n 
(n= K 2. 3^fe(i4) ^iPUfe«l^^^^nfeo ^oT. G34fJ^7 
^ 1, 4-#^* h— Xfe^m^ffl^feone-pot^ii&^ct S&apJ; < * >J 

f£Gfem 7 I4»^±tlfcFLAG^7f Kife^/? 1 , 3 -N-T^^l/ 

7^^v-*>mtemm (gd <Dms^m 
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mmmi o tmm^Lx, flag^ Ki^fG7^v^r?- h*©m^« 

( 1 ) ^ KpVL1393-F2G7©igfig 

t^TL^flko G7^U^ b'©N«j©2 97>y^f,*§«l 

tUt % Z. £ iZ X G 7 # U ^:7*^ K©#fcBI85l£i«*fco 

$1\ G7=K'J^ h*©feM£rS14£W"r 5 e»n5f« CIS^J#-^ 4 <£> 5 
6#@<DT^>fr?> 3 7 8#gCD^;b^^>STO^^- KtSDNAi^P 
CR£flH>T8BSSU pCR-Blunt^*— IZj^&tf CL £££ 3- K 

pBlunt-G7£igjEi&bfco J^TM^^^IB-ro 

PCRffl©77^7-J:tt, BB9U#-^3 3fr^ii5DNA (JiTF* G7S- 
1 hnf^) *5J:r>*gS^!l#^3 4«ti§DNA (J^T, G 7 S - 2 iHQUO 

G7S- Itc&BgllllM h#G7 S - 2 tc&Notl+M r^A^tlS <t^tr 

P CRM/fofcfcTaKaRattMPyrobest DNA Polymerase^ ^©lOxPyrobest Buffer 
£<fct>*2. 5mmol/l dNTP MixtureSrffl^Ts s&HJ3»£|£oTfT-?fco DN 
A-9-— v;i/-9->f ^-7— (PERK IN ELMER CETUS DNA Thermal Cycler ; TaKaRa*i|g^) 
9 4°C-e3 0#Ss 6 5°Ct? l^Hs 7 2°CT 2^H©Si6S 1 6iM 
^MTofcgL ^?,{Z7 2°C-e 1 0^SJJ&^-frfeo^i:bT(i±IB^WJ4T* 
iiS&bfcr^;* * KpT7B-G7£2 OngffbL ^PCR{3cfc»5. m 1 . Okb 
©DNAffijtWIbfeo ^ED N AWrM-fepCR-Blunt^^ ^— tjfi^tf i h £ «fc 
D n 7"^;*=- KpBlunt-G7^^bfeo pBlunt-G74»^^^3i^nfeDNAirM-CD^ 
SE8l£$fc£U PCR£<fcS^--j&s&i>£fc&8tg&L;feo 
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pBlunt-G7.£ftiJISBg5j5Bgl 1 1 fcNotlTffJBff 5 Z. t <fc D N G7^U^7f KtfDftfe 

g©T;i/^->^T0 Ft5 1. 0 kbcDBglll-NotljfM-^mffLfeo 

pVL1393^fg)JPS^NotI^BstPlT-WU^ 6. 4 k b©MH*stPI»rJt£^ Lfco 
^l»'J 1 0 -ejgfiS bfcpVL1393-F2G4£«gf litBamHI fcBstPI-e«*r 3.3k 
b OBamHI-BstPIirM'^mtf Ufco±H3 3 Wrfr£*g-£-r 5 Z £ £ ») sPVL1393-F2G7 

(2) fflMZ-Vj KXCDftM 

F LAG^7f h* ife^-M G7*-iJ^f K & Mi* tf #sB3BS £ £ fe 

£±sE ( 1) -emf&Vtay^X* KpVL1393-F2G7^U^7^^5 L >^tcJ:t)#A-r 

(3) FLAG^7f Klfe-a-MG 7^U^^ KCD^Ifctll 

±13 (2) T^Mbfcffimx^-i'^&ffl^T. FLAG^rf K I^S G7^ 

mmv-yyjwD 1 5vi ^i^sds-page^to^ • 

UT> h • y)V— %mi^xm&%fi -otz (HI 2 2) 0 pVL1393-F2G7&3fc©£El!&X. 

So 

W±©«g*J: 13, FLAG^f l«l^!0 7#'J^ K#SEfc«eDtSI£± 
^*fc#fcfc£II3ftx$n;F LAG M 1 T~7 4 — -r- ^ — y^l/^fflt^T^^tcl)|ff MrT 

(4) FLAG^7f Kife^MG7^'J^^ 1 , S-N-T'-fe^l/JOHJ-iJ- * 
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±83 (3) T?»|»bfc»»'b->r;H 5^1Sfflt^ FLAG^Ki^S 
G7^'J^ H'CD/? 1 , 3-N-^-b^;i/^*;i/3-9-5: >$£^HrSf4©^^ffo 

2 l ©tg*±m*» 5> natH b fc V > tVu b fc tts fS&fcfctfctfcj £ Jx& 
^±©|g*«t »3 . M&«T-#v#3S3l;*-efc F L AG^7f Ki&^G 7 'J ^ 

dO^tts /? 1 , 3-$-7-{z?-)]/tr)Vziy-*>m&&m (G 7) §FLAG^ 

i 8 i , 3-N-T-b^;i/^;i/=i-y- $. >$z&&m (mm±G 7 ) <om 

K«rJH4©tfe&f 

HWJ 1 7 -T-^bfe F L AG^/f Fi^SG 7 »J ^7°^ K Wt\ /? 1 , 

3-n-7*-t*j\,y))sziv^>m®Mm (G7) oan^M^otftatrsffofe 0 
(i) trus?;^* y<b^»;rf«i^Mhb^«f 

HJfem 1©(1) Tf^Ufc^Sffl^T. FLAG^Ki^G7^'M 

tru ^;i/T^^<bLNnT^^Ki:bfeB§©rS^-:^ 1 0 0 %£ bfe^coffi^ffStt^ 
g§5gtC^bfco LNnT^aM^bfeB?f©*McD^0^©fe^^{i3. 7 6%T* 
&o£ 0 /? 1 , 3-N-T-b^;i/^;W=i-9-5 >m&mm (G7) fcfc, *»7E5|5*|llfcII 
MfigfB (Gal/?l-4GlcNAc) SWT SLNnTtt^^^lf i:f ?HH7g£*K£I£U8 
H (Gal/?l-3GlcNAc) &mTZim*im-mi2t.A,Z&m£Lte\,\Z.£1fimWl, 
tzo $Ltz, IJfaT*©2ftl7G5fc4B2&»S, 2#g£#;j£-f £GlcNAcg§«J;::7 n-Xfta 1 N 

3 ^"WiD Ufc* U 3if$i SLNFP-I I Itt, G 7 ©aiH^sfe D£<^c:£:fcBJ3t> 
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1, 4^-ef«Ufe^-'J=i'«lT-$)?>LNFP-II^>LNDFH-II«, G 7 ©SKt3&£>&(^ 

* -r & n m & & v ^ a r ^ -r s t % x. *> n tz 0 

>^#^ (G 7) tt, *^PJ-e^f#U^ftll©/5 1 ,3-N-7-b^!7;i/a 
it^>$^g#*(G3, G4) ^«0^e>^(3^K^tt^^-?>^T^§C^* 

%mmm (G7) (D&nmm^ 



mm* mmmm (%) 



LNnT Gal (i l-4GlcNAc l-3Gal 0 l-4Clc 100 

LNFP-III Gal j3 l-4(Fuc a l-3)GlcNAc 0 l-3Gal 0 l-4Glc 7.4 

LNT Gal 0 l-3GlcNAc 0 l-3Gal 0 l-4Glc 7.6 

LNFP-II Gal 0 1-3 (Fuc a l-4)GlcNAc jS l-3Gal 0 l-4Clc 0 

LNFP-V Gal 0 l-3GlcNAc /3 l-3Gal j3 1-4 (Fuc a 1-3) Glc 8. 1 



LNDFH-II Gal 0 1-3 (Fuc a l-4)GlcNAc £ l-3Gal 0 1-4 (Fuc a 1-3) Glc 0 

(2) ^^U=f«l^«^Ufe»rr 

-hlB^WiJl l(D (2) T-^bfe^^^ffl^Ts F LAG^7f h'lpf G 7 ^ 
U^r^ K(D*K^tS©^^fTofeo mm£iJfo&3 7°C-e 1 5 . 5B#F H ^f ofe 0 
LNnT£»SC£LfcBS£>r£tt£ 1 0 0 %h b^Dto^^rStS^^e^^^b^o 
LNnT^Sffh LfeB#£D^M©^tl-N©»^«3 . 0 7 %T&ofc 0 /3 1 , 
3-N-T-fe^-;i/y;i/=nt^ >te^^ (G7) fci, 4Mc7)LNiiT£S& J;^5SK£ 
bfeo G7(i2MOLactose^,J:b^J;^*Mi:bfe^\ 6 M©LNnHtt(5 £ ^ ifffift 
ilb&frofco G 7«2M®LacNAc&SK£ Lactose icit^-T & £r£44«{£ 

kLtCDdhfr^ G 7(i6M^T"£D^'J-N-7'-fe^;i/^^ hit^ >^CD^(i 

^C33i^£#x.£>*i£o TOO/? 1 , 3 -N-^-fe^;i/^;H3-9-^ >m&BMtes 
LactoseJ; D ^LacNAc^^VNaKh-TSd^^^nr^S CJ. Biol. Chem., 
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268 , 27118 (1993). Proc. Natl. Acad. Sci. U.S.A., 96, 406 (1999)} 0 
X, /3 1 ,3-N-7-k?-)iy)lziV^>m3Bm (G7)l±, WtftHDBMtltWb 

fe/?3GnT©II^ (*SK{I) Si6Sl:^tTS1- CProc. Natl. Acad. 
Sci. U.S.A., 96, 406 (1999)3 o 

■zy-^ymtemm (G3)(i, *mMxmmisfcm<D/3 i,3-N-T-t^;u^=? 
v^>$mmm (G4. G7) ti±mbMz&mftm&&mtezBmx&2>ztt> 

mem 

7) ©If^Itt 



£W£ fBMS&te (%) 

G 7 )3 3 G n T 

LNnT Gal 0 l-4GlcNAc 0 l-3Gal 0 l-4Glc 100 100 

LNT Gal 0 l-3GlcNAc 0 l-3Gal 0 l-4Glc 0 6 

LNnH Gal 0 l-4GlcNAc 0 l-3Gal 0 l-4GlcNAc 0 l-3Gal /3 l-4Glc 0. 05 

Lactose Gal 0 l-4Glc 32. 6 67. 1 

LacNAc Gal 0 l-4GlcNAc 8. 5 95. 5 



— ^ GlcNAci5J:rjGlcNAc/51-3Gal/?l-4Glc^^»t &WmG7 (D/3 

jamzmmmi i<d (2) ^i3«B©^^M^feo 

^M^l 19 G 3 s G 4 . G 7 ©=S-3tfe^¥0^ICD^®lfl^^*5(t ££;3i*<D 

&Mffimmtmmmmmm(DiEmmmfc&tf&, G3. G4, G7©^3tfE^ 

¥liO^Il©M4fTofeo fimZJcffi. C International Journal of Can 
cer, 83, 70 (1999), Glycobiology, 9, 607 (1999). Laboratory Investigation, 
78, 797 (1998)D Iz'titifzo 
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-xmm ( i om) ^ mm am) N js&vmm (6m) mmmtm 
mmmm&mnmm&imLisfco ±Mv>&m.nfrt>, acid guanidium 

thiocyanate-phenol-chlorof orm*£ %ffl I ^TiRNA &Htt U m±R N A &W$l 
£ bT — *0lcDNA©MSfifofeo =*yp (SUPERSCRIPT Preampl if ication 
System ; GIBCOfttO fc/Bl^T* 5/zgO^RNA*f)-*icDNA^U 

(dT) r^-T^-^fflVNfeo 

( 2 ) K #«fc W*gfiB=i > h D — ;i/CDWSi 

pBS-G3s PBS-G4-2, pT7B-G7£ffll^T. h**5 iOTlSBn > h D— ;KZ> 

mmttft^fz CTIB (a) - (f ) #£0 o 

/?-r^^->$S¥»cD^fi(zj5^T^ pUC119-ACT^J;tFpUC119-ACTd^ c D 
NA^^-eJOtBrtM^m (HindIIIhAsp718) T'tflHJr bTjg^D N A(CS» 
bfe^x ^ti ,; enx^ KJoJ: > h D-;^ btffl^fe CJ. Biol. 

Chem., 269, 14730(1994). ^¥06-181759^ 0 V 1$%±\,ZWm& tltz 

m&ffim&, mmo) h7>^77-RNA§i^ g/m 1 x^ts^m^&o^m 

(a) G 3fe?l^lffl7^>f - 

pBS-G3*»JK»3RBglII-e«JWfU 4. 5 k bOB^HIKNt^SStfi b£o l£»Ttf-£ 
m&'rZC.hlZ.&t), pBS-G3S<fe^bfeo pBS-G3S^CT5^XbaI^AccIT^J»fb. 
G 3 c DNAgB#&iS&#DNAfc bfc*cD£^gffl©;** Kfc bTJBH 

i a g/m i T*^ts7kT*mv%mz-ifi%R isT&m bfeo 

(b) G3|gafa^«fflF«93B=i> hn— ;i/©SHS 

±13 (a) T*iI/#bfcpBS-G3S{;::fc^-tx G3 c D N A^OEco81I-Pf IMIEg 2 2 
9 b p£^2c£-l±3c£k: «fc 0pBS-G3Sd^f^Mb^o pBS-G3S£fl?iJEBggjjtEco81I 
PflMI-gtgJgrU 4. 3 kb(DEco81I-PfIMI»fM-^mf#bfeo »ttfr*tS-&-r*C 
^tz^t). pBS-G3Sd^itfi)ob^o pBS-G3Sd^»^XbaI^AccIT"tO»Tbs G3c 
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g/m i x^te*.x®m m^fh^vx^m bfc Q 
( C ) g 4mwmy?)fe*mx* >v- wmm 

WJ 3 X-mm bfcpBS-G4-2^ffeiJRg^^XbaI tClalT* Wr U G4 cDN AgP# 

&mmwT>NAtvtz$>(D&femm(D7f'>y— Yt vxm^tz 0 y^7 x y&$z 

(d) G4^0^Sffl^i3> hO-JU(Dmm 

nmrn 3 T^ff bfcpBS-G4-2l:i &^X, G 4 c DNAtfOBstEII-PmllPB^ 1 8 0 
hp^fr^^ZZtlz J; DpBS-G4-2d£#Mbfco pBS-G4-2^fffiJM^BstEII h 
Pmll^arrU 4. 9 kb£DMEn-PmlI»rft^^#Ufco ^M-^^-r^ci: 
(at), pBS-G4-2d£MJ&bfco pBS-G4-2d^XbaIi: ClalT^ U G4cDNAgP 

Yi$%±izwmzntzz.}L%:mnm, »h7>777-RNA^g/mi 

(e) G7^¥»^«ffl^^>^-K©iaM 

4 T»I&tf# bfcpT7B-G7£MP&B#5?liyilllI tNarlTHiUI^T U G4 cDN A ofJ 
#£iHIW£D N At lstzt><D%femm<DX? >V- Y £ LXm^tzo 757^ b*** 
^ic^m^nfeCt^ffil^, iSOh7>777-RNASl//g/mlT^ 
«f7j<T^PM^^bT^ffl b£ 0 

(f) G7^M^«ffif*JgP=i> hP-jl/0ii 

ll»J4T-mf#bfepT7B-G7{3*jl>T, G 7 c D N A4>OTthlllI-NarIP^ 2 0 8 
b p £ d t £ <fc t> pT7B-G7d£{1^ b£o pT7B-G7^»^^Tthlll I h 

NarI-£OT?U 4. 0 k b^TthlllI-NarirrM-<fe^#bfco iMtf-£*S£rr 3 C t 
fc«fc&* pT7B-G7d£MEKbfc 0 pT7B-G7d£HincIItSmaIT*CTTU G 7 c D N Ap|5 
7>§IittDNAt ^tz$><D*fem.m<Dft^ > h D-;i/t bTfflVNfco 5. 
K^^r^Wr^tlfed t mm<D h7>X7 7-RNA$l^ g/m 1 
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( i ) -ens* bfcjEit«aaE*5«fc v««a«is*o— c DNA$is ^upcr 

^ffofeo PCRffl77-f?-tltit G3te^#ftfttbfflta:CB489 (&#J#-f 
3 5) £CB490 (IE?U#-i§3 6) G 4 fe^tftmffl KH±CB495 (gBSWf 3 7 ) 
£CB523 (IE?'J#-Sf 3 8) G7te¥#jtfcffiffifcB:CB493 (lESWf 3 9) hCB525 
(BE3Wf4 0) ^^fflUfco o (2) Tfl^bfc**>^-h*i:i*i£B3> 

hn-;i/^MhbT|5l1t^PCR^ff o^ttJ; t>tft*tt&fftHbfc 0 

±HB#*ilSlE63fe© c DNA 10// 1 *5«t 151*1^3 > h P— Jlffly^X $ F 1 0 
/il (10f g) ^$f5O/zl0M« Cl0mmol/1 Tris-HC 
1 (pH8. 3). 50mmol/l KC1, 1. 5 mm o 1/1 MgCl 2 , 
0. 2mmo 1/1 dNTP, 0. 001% (w/v) -t?5^> N 0. 2/zmo 
1/1 ^fc^MlT"^ ^fY-)T\ DNA^iJ^7- t?AmpliTaqGold™(PERKIN 
ELMERttM) ^TPCR^Tofeo 

PCRlt JMTO^T'fTofco 

G3^?1M1©^I1 9 5 °C-C 1 1 ^W©aP*fc«s 9 5 0 Cl?l^P^ 5 5°C 

G 4 te2?g$H£*©Rgfck 9 5 °CT" 1 1 frm(Dbm&. 9 5 °Ctf 1 #Rg, 6 5 °C 
Tim 7 2°CT-2#ligfr?>&£MJ&£ 1 it-T ^;i/i:LT. 42^^jl/trofe 0 

G 7 !fE^^*©BSl±, 9 5 °CT* 1 1 #Ba©ij[lfW^ 9 5°Cfl 6 5 °C 

T-l^P^ 7 2°CT»2#F , E afr£>&£S/fo£ 11* It, 4 4^^Mjofco 

/?-7^^>te?iMto^ii, 9 5°c-ei ifrm<Dmmm, 9 5 o c-ei#n^ 

6 5°C-ei^s 7 2°CT*2#|lia>£fc&S/fo£ 1+M 24it^^;i/ 
P CR^(2?gr£©?*> 10^1^1 %©:p#d — ;*y;bT-'/tm^fi&U 

t> iE«t^$E^jgi#!)©^a§tf p cRcit^f pjim*&z-Tmm<D pcr 
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#&cDNA©frfc>£)£±iB (a) x (c). ( e ) VtzX 
*>*-K£l. 25f g, 2. 5f g, 5f g, 10fg s 2 0f g, 40f g 

*^>**- Kfr£>fci:6 4 7bp©DNAirM-^\ G3©|*mi5=J> hD-;^eii4 
1 8bp©DNAifM^i|iS-r^o 

±H3G4$s^jltl^«ffl7°^^-x'-§ffl^fe^ms G4^0^*5J:t>-G4© 
XP>V- Hfr£>fcfc4 9 8bp©DNAIrM-^ G4©l*jg|$:3> h D-j^e,{i3 
1 8 bp©DNA»Tit^ti*g-r^>o 

Ts&yV- Kfr£>fci6 1 9 bp<DDNABfttt-fr\ G 7 ©i^jgpn > h D-;^f,(±4 
1 1 bp©DNA»ftt-#tiitS-f &o 
_h§3t^M^i:M^fi* c D N A~C(Dffift(Dmmmi>> =&m^T'CD cDNAI 

*mmmm ( 1 ow <Dmmffitz<Dmm<DiEi%mmz&tf2>G3s 

Its i7Il:^lfeo 

mmt mmvsEf&ffi&'c^ s t ^ ^©»^g 3 43 «t # g 4 
^tzo -7^ G7m^mzmmm&&v ; mmmm^?niz&^zi)tet/^¥ftmi, 
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G4i}£¥^)©%Il^^nfe 1^'J (^(DLC 1 4) iZj$\,\T%, 
fifc*7. 6i:, ^bi3#oTB^e)>?P{-^J0bTV^o Adenocarcinama^ft^^^h. 
£1 4#J (Elif^LC 2 4 Jam) £*3^Ti±> ^bt#v>G 4ij^0#l<£> 

2g3Ef|Mft s i§#nbT^-5>;r tftfofr&o Squamouse cell care inamatz ^3 V^T 4{J»J 
* 2 MX°mt k. G 4 fe¥0tl©^g^ffl M A*** <*> *l£ 0 
J^±©$g3lfcts jjiftg (^Adenocarcinama) iCifc^Tfcfcx i{bt#oTG4fe? 

(HI^CDL C 1 4) £ lE^l^^M^^oTVN^pJtitt^^^ej 

«>T^iiuT< 2>mte?x~&2>tmz.t>ti2>o tot, )jciitaM^jbnt2.G4jtfe^ 
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ffus&t*) (D&mm, iDNA, m^v^7^\ ; it^—Y-tz>mtt<D$m.%:$Lm 

^*rSt4*^i!j^^StiM^ffl^fe^^« (*J1§^ JBMSs 
m^m^ 8 - G 7 c D N ACD^Sia^iJ 

ib^j#-^ 9 -x^mmomm ^d na 
la^uw i o - xummmw : ^dna 

m&m^ 1 1 -AXI£?iJ(£>HftPJ§ : -Q-fiJcD N A 
ia^'J#-^ 1 2 -Axia^J^mB^ : ^DNA 
ia^'J«.l 3 -A±IB?'J£>M : -nfiJcD N A 

E&m^ i 4 - XT..mmv>m.m : ^dna 

ffi^JS-^ 1 5 - Axia?'J©mBJ3 : <&mD N A 
1H^J« 1 6 -AXiB^ij£7)^B^ : MDNA 
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ia?'j#-t 1 7 
mm^ i 8 
®&m^ 1 9 
m?m 2 o 

U?'J#-5f 2 1 

mtm^ 2 2 

iH^{J#-^ 2 3 

le^'js^ 2 4 

I£?'J#^- 2 5 
lE^'JS-^ 2 6 

mm^ 2 7 
ta^js-^ 2 8 
mmm^ 2 9 
ie^j#-^ 3 0 

I2F'J#-*f 3 1 

ia?'j#-*§ 3 2 
ie^'j#-^ 3 3 
3 4 

I2?'J3|-if 3 5 
IB^J#^3 6 

lasw-^ 3 7 

iE?'J#-if 3 8 

mtm^ 3 9 
ie^'j#-^ 4 0 



■AJLmwvmw 
■ATMm^mm 
■A^mmcDMw 
■ATMncDmrn 

■ATMncDmrn 

■ATMrncDmrn 

■ATMm<DMW 

■AxMm<Dmw 
■A^mnnmm 



F L AG^7°f Y<DT^ JWMin 

^DNA 

^TJSjcD N A 

MDNA 

MDNA 

MDNA 

^DNA 

MDNA 



rfiJcDNA 



MDNA 



»NA 
MDNA 
»NA 
»NA 
MDNA 
MDNA 
^DNA 
MDNA 
^DNA 
»NA 
MDNA 
MDNA 
MDNA 
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1. WTO (a) , (b) s (c), (d) , (e), (f), 

(g) *><fct>* (h) frbtezMx y)m&tiz>#v^7°3 L ^o^u-n-t 

( a ) ia?y#^- i he«b<£> t y mnm & h & z> # ^ r k 

(b) iB^J#-#lI3«6®7 > ^ yKE#l©4 1#B*»5> 3 9 7#g©T^ y^iB 
#j£^tr**U^y°?- K 

( c ) iB?iJ#-f 2 iE»® 7 =• y ^MB^iJ h ta -5 # U ^ 73: K 

(d) IB^'J#-^2I3«gOT^ yKE9U©4 5#gfr?> 3 7 2ig©7^ y@£IB 

( e ) IB^'J*-^ 3 SBtBcDy y mw&ifr h & S * U ^y°^ h* 

(f ) 13#J#-*f 3H3«&<£>:^ y^iB?'J£>4 5#gfr£> 3 7 2 #g<Dy 5. y M 

( g ) 4 $tm<DT k y *> h & s # u ^ -r^- k 

(h) IB^J#-^4f3«2©T^ smWffl<D6 2#gfr£> 3 7 8 SHOT 5; y g?IB 

?y&^tf* 0, ;^y°^- k 

2. # u ^y^- m&m i SBi8©^ u ^y^ h-o^ts?^ y^ia^jtc 
^t'^Ts iw±©7^8^ «Si^u<i±fd-j&a^nfe7^yKia5!i*»^3BcD 

4. WTO (a) . (b) „ (c) £<fctf (d) fr^ftSiiDIKjiS* 

( a ) K#J#^ 3 IBfgO T ^ y @2IB?iJ £ & S U ^ 7?- K 

( b ) iB?'J#-*§ 3 13«gO^ ^ y ^IB^iJ© 4 5 # g £ 3 7 2 #g©T ^ y g£ 

( c ) m&m^ 4 1 3«g© t ^ y ^ib^'J & h ta s it y ^ y ^ h 

(d) K3m#-^4i3tB©7 , S y&BB^J©6 2#gfr£> 3 7 8#gCDT5. y^IB 
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5. mpm^4tzm<z>7 5.;mmmz#^T. lwior^^iat^ s 

6. WT© (a) (b) CD^';^7°^ 

( a ) ie?«# i mm<DT x ; mm&\(D a isg^^39 7 #h©t mm 

(b) mvm^ 2mmcoT * ;mmm<D * 5#g^63 7 2tg®7^ y^ie 

7. * U ^ y ^ K d s > II-Afc JM 6 %m.O # 'J^K©ft57^ i£iE?'J {3 

10. /?l,3-N-^-fe^-;i/^;i/=i-y-^ >^S#mf5t4^\ iJN-T'-tr^^^ 
h+^> (Gal/?l-4GlcNAc) Zfzte^t h-X (Gal/?l-4Glc) „ ii) N — T~tezf- 

iii) N-T-ti-ji^? by-$>£tci£^? h-xmm*$mttmzm-t 

11. WTO (a) , (bK (cK (dK (e), (f), (g) 

t>" (h) fr !3l«n^^'J^7f KT'fe^ fro*' »J -N-T-te?-;^ ^ 
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( a ) mm-^ 1 mm<D r % ; w&im a* & s ** u ^ r?- h* 
( c ) m&m^ 2 ia«© 7 x ; m%m& t> & & # u * k 

(f ) BS^J#-^3lB«g<D^= ;mmm<D4 5S@*^3 7 2#@(DT5;y@£ia 

( g- ) m&m^ 4 H3«6© 7 $ J WSLni* % ta 3 * U ^ "7* Y 

(h) iE^'J#-^4I3f|©T^y^iE9iJ0 6 2#gfr£>3 7 8#g0^^y^Ifi 

12. u f#\ si-^iM 1 1 mm<D# v ^73- F®*t57^ smszm 
r^KT*$>^, si^isi i tmomzmmmo 

13. fli5RJM4~l OCD^-fftfr imzt?M<D-K 1)^73- h-t-sd 
NAo 

14. Ki2Wf 7 Sfett8I3tt©Jfi^ia9U^-rSDNAo 

15 . iS^iJS-^ 8 EZffi<Di&mm £ 5DNA^h'J>i^x>h &lfe#T 
Tvw 7U^xu ^/?l,3-N-T-k^;u^;i/n-^^>^^rfitS^W-rs^ 

16. li^JMi 3-1 5^-rnjipiJit:ga«©DNA*^"rss m'& 

17. »^Jgl 3~1 5^-rn^l^Klf3«©DNA&^^^— (Cjffi^ji^ 

18. liiftDNA^ 7 , 77U'pAMo-G4-2, pAMo-G7. 
pAMoF2-G4 N pVL 1 3 9 3-F2G4, p B S - G 4 - 2 £ctt>*p T 7 
B-G7A»e>3:5S¥<fc DilfcJftlST*^* ^ h*T-ifc£s m&m 1 7iB«©*MJl*#D 
NAo 

.19. m>m 1 7 sfcti 1 8tm(om.WiZ.i&BN A%&t§T2>jimm;m<£o 
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20. nm&Wkfatfs mvomm, mmm&. m&mm, *thh7> 

21. «^#JA« X E3cherichiaJ BEJBfr3«^%rea»3 x If 2 0 fB«B©7& 

22. Escherichia coli MM294/pBS-G3(FEEW BP-6694K Escherichia coli 
MM294/pBS-G4(FERM BP-6695). & «fc ^ Escherichia coli MM294/pT7B-G7(FERM BP- 
6696 ) 0 

23. wmmmfts • K^—^mm, v^g^ 

* • m >f ^ U K-^«W^ CH0«s BHK*fflJ3£, 77'J*$K»J if ;bffJM^ Namalwa 
tiU& Namalwa KJM-l*ffl|ia, t V m f MWffiMmjo £TF t h 6lfil#5«fr t> ft 

24. M&$fflJIS#\ Spodoptera frugiperda CD^jMBa, Trichoplusia niCDgp 

A £ ^ * * — lzm&>&A,'Zft n 5 mi^l ;L#:D N A ItUM T S ff2fl&&ffc£iS« 
tt*T?*3i*U »'KU^7'^K&a^«M*lit't:^-Wtt*^ aJ&H$i#«fc !>a 

27. if^<Ji4~ 1 oo^-ma* uiizgBmcD^u h**n- k-t&dn 

28. ^•SW^ilJtJcD^;i/^4 t T^?>ci:^^i:-r-2>> sS#JS2 7f3ig 

29. if^4- 1 0<Wfft/!p l^tzl3tt©^y ^7*^ h*t§DN 

^ttisiigu a*y<r^K*att«(ftc^ric***-B-. a*i«i*<fc»)a*y 
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30. gg#E4— 1 0 (D^^'ftit^ 1 JMltZtE,Mt<Dtf U ■^•7°^- K^n — Kt'^DN 

31. li;fcJg . 1 Sfcti2f3«©«lji^fiK^J*^®i: Utffltv 
(a) 

(b) i)N-T-fe^;i/^ h-y-' > (Gal/?l-4GlcNAc) „ Gal/?l-3GlcNAc^fe{i^ 
^h-^ (Gal/31-4Glc) „ ii) N-T-fc^;i^£ htU Gal/?l-3GlcNAc 

^7 h-t>? > > Gal/?l-3GlcNAc^fe{i^^ h-^«|jgS^Jl7C*^{3Wr 5«^r«l 

(c) •>■;$;>- 5* -nu ^N-^-fe^;^;^^ >**m$fotpiz&&*£ 

(a) RSSSRs 

(b) GlcNAc b-xmmm. *5«fct>* 

(c) ^U^>-5' -~<;>^^^ h-XSzW^ifc^^^biZK RzM4 

33. it^ig i £tz&2$m<Dmm&f&ffl&mmmt vxm^\ 

(a) R&$3gx 

(b) GlcNAc b-xm&Bm. 

(c) i)N-T-fe^;i/^^ bV$> (Gal/?l-4GlcNAc) , Gal/?l-3GlcNAcg; £fcj:^ 
^h-^ (Gal/?l-4Glc) > ii) N -7-b^;i/^ * h ^ S Gal/tfl-3GlcNAc 
*fc«±7^ h-^fl|jg*^Jl7c5fei8IK:^-rs^-';=J«i^ iii) N-T-fe^^ h 
-9"^>> Gal/?l-3GlcNAc3;£&^ h-*tt£*#3B5£**fctf *5 



WO 01/00848 



-119- 



PCT/JP00/04304 



34. ajtsfcig 1 *fe(±2HBii©Mii^^JcDW^^-r*^-g,^U.^r^- K£=i 

$^ffc£i£ftM4 1 Ti£§lU I£tg§i^4»i;: N GlcNAc/?l-3Gal/?l-4GlcNAc^?t^^ 
■TSII. GlcNAc^l-SGal^l-SGlcNAc^iit^WI-^lls GlcNAc/?l-3Gal/?l-4Glcil 
ia^tSis ( Gal /? 1 -4G1 cNAc 0 1 -3 )„Gal /? 1-4G1 cNAc$|ji *M U n 1$ 1 W JrC & 
St, :fc<fct>* (Gal/?l-4GlcNAc^l-3) n Gal/?l-4Glc^jt^Wbn^liM±-e$>S«l 

rati * tz &m.&mm<DW±mm<, 

35. ^sc-&gif*#\ wl&m. mmmm, feyjfflm&fc&m&fflm-e&z. m 

36. m&m i *fett2B3«©iijS'&^j©*«j^'T?*s5Ky ^t"^- h-^n 

h h7>^J? jzy^lMDftlWU MM54»i3 N GlcNAc/?l-3Gal/?l-4GlcNAc 
«IJi**rS*Sx GlcNAc/51-3Gal>51-3GlcNAc^ji^^-r§*l> GlcNAc/?l-3Gal/? 
l-4GlctH3i^W-rS«S, (Gal/?l-4GlcNAc/?l-3) n Gal/?l-4GlcNAc^ji^^Un^ 1 
W±t**5i, iJcfc^^Gal/Sl^GlcNAc^l-S^Gal^l^Glcaji^^Un^ l j^±^ 

>y ^*M»*ii«fU SEte^I^tCx GlcNAc/?l-3Gal/?l-4GlcNAc#l3t^W 
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ir&m, GlcNActf l-3Gal/?l-3GlcNAc^ GlcNAc/?l-3Gal/?l-4Glc*8 
m&^TZ'm, (Gal/?l-4GlcNAc/?l-3) n Gal/?l-4GlcNAcmit^WUn^l J^±T'$> 
^cfcmGal/Jl^GlcNAc/Jl-S^Gal^l^Glc^jt^Wbn^* 1 W±T$>51 

mm £ i±WL&mn(Dmmmo 

38. ^MK^ MSK. Mflgffs rD^T* D * ^'J^^F, 

^$»3li^ti?,^«iMTfeSs af>f<il3 1-3 7 0VN-rn^lllt3l3m©M^o 

39. ^-IWtl©^^^§c:hMtt^ af^il3 6HBiK 

40. mmni 3~i 5^-rn^ui{3fBmoDNA^fflv^ N ^-r^u^-if 

41 . IB?U#-5f 8 f B«6CD^»ia^!j 1£M t £ D N A £> L£6~60i&*£|Bl 
S^- U 3*7 7 u^-^ h\ &£Z*m* U 3" 7 ^l/t^ bM&tlZ* u =f 

7 7 u;*-^ k 0 

42. ^" U 3" 7 7 K©i§aS<*:^ * >j 3*7 7 I/tT^ U >^i^7. 

>J zf^? 7 1/^-5^ K^OU >i^ai;^;i4*^#N 3' -P 5' *X7*7;r-F 
*g-£r«&£n£;t <J =?7 7 U^-^- KMaS^s * U =T 7 K U **-7 £ 

fls * U 3" 7 7 lx^-^ YQ«D*?^i/)]/1fiC- 5 7°d V—Jl^^^JUZWt&Ztltz* 
U =f7 7 K K ^ S'JI'JFC- 5 v"— )\^t> 

7 ^;n'i^nfet 'J ^"7 ^ i/^-f KRifts 3*7 7 Ftpo*/ t—>> 

U^^- h ->>&7 *rW>Bffii' h ^>> (phenoxazine-modified 

cytosine)T-g&£ftfc:t x ) ^7 7 U^T^ PSHIttx U 3*7 7 K4><7) U * 

' - 0 - 7*D fcVb U *-7sT-SJ&£ft7ctf V 3 7 7 h*l£##::fc itf 

;T rf 7 7 U*^ K4»© U ^— 7s*s 2 ' -7 h =^>:c h U XT-gm^n/c 
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43. a&3c^4~l Ocwftifr 1 JMicl3«eo^U^^ h'^^J- h'tSDN 
ACDtt5 i«IB?!J©ii$£ b 6 - 6 0 i&S £ HU Cia?!J £ ^ ? 2> * U =f 7 ^ U * 

u zf7 ^ u^i-^ partis* u =»"7 9 k ^ u 7 ^ 

44. mmmi o££&4 ztm<Dmk*m^t^ m%tc&mm&<D& 

45. mmn 13-15 ^ttifr i iitgaaoD n a©wt zmmmomm. 
mmim^t u ^ i/^t-^ h\ 43«tt>'^ u 3' * ^ u*^ 

#:^e>?l(itl€>3|-U^*7^^^-^ K^fflV\gfAl<JS4- 1 0 (Dl^tlfr 1 IlfdfBltB 

46. ii^ii4~i o ©vN-rn^ iJi{cg3^©*°u^r^ k ^3- K-r sdn 
Ao^-rs^ie^joM^bfe 6~6 omMhmvw,m*m-?2>*v ? is* 

U * ^ U =i 7 ^ l/^J-^ Ko 

47. m^<Jl4~l 0©O-fti3{plll^g3mcD^'J^^ K£fSs$-rStn;ffco 

48. af^JI4 7I3«c©^^fflV^, If5}<^4~l 0 (D^?tifr lJg{cI3«g 

49. $$£4 7HB«B©iHte£ffll\ lf^I4~l 0 (D^ftlfr 1 HfcgB*!^ 

so. i»*is4 7f3a©m^^*-rs, ^m^^Jo 

52. ffit^JJH-l OcD^^n^lJl(clB«©^U^^Kh»IS»i:^^ 

53. m^M4~l 0©^-rti^UM^I3m©^U^^ 
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55. gjf5j<l!4~l 0©V^-rn^ Ul^gB«lj©^'J^r^ H^n— K^-^jlfE 
^<£>$g^ £ el £ 7° D — — D N A o 

56. /Dt-^-DNA^ Xliis 

57. 7D^-DNA^ t hifeliv^^a^oro^-DNAT 
IS^JI5 5 g;£&5 6SB«g©rp^E-^-DNAo 

58. sf>f<II5 5~5 7 (D^-?tlfr imizmM(D7°n^:—? — DN A&£Zfim 

59. unt— ^D^A?!-^-^ • T^-fe^b F7>X7x7 
— tritfc^ h^>^— b*3g^> 0-^??-?— VMte^ ;i/>>7i7 

i£^pt-& £ N is^jg 5 8 mm<o* ^ — - > 

60. si^ll 5 2 ~ 5 4 N 5 8 *><£^ 5 9 <D^-ftlfr 1 HfCSE®©* ^ y — - 

61. Df;&II 4~ 1 Ot^tN-rn^ iri{3H3«!6<3D^U^^ h't§DN 

62. y h®&#j*s-x">^T-$>-5)x tf;£lI6 113©©^ vt>T?? 
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1X2 2 

1st Nucleotide Sequence 

File Name : G4 cDNA. 

Sequence Size : 2205 

2nd Nucleotide Sequence 

File Name : G4-2 cDNA 

Sequence Size : 2180 



1 ' GGCCAGGAACCCGCAAGGCGCTGCTTGTTCATCTCCAGCCACGGGGAGCTCATTCCCTAG 

******** ** 

1 " CGCGAGCTCAGAGGAGCAGGTAGAGGGGCAG 

61' CAGCGGGCCAG ACCCAAGGAGCCGCCCAGGAGGCTCCTCAGGCCCACCCCAGACCCT 

***** * * * **************************************** 

32" AGGCGGGACTGTCGTCTGGGGGAGCCGCCCAGGAGGCTCCTCAGGCCGACCCCAGACCCT 

118' GGCTGGCCAGGATGAAGTATCTCCGGCACCGGCGGCCCAATGCCACCCTCATTCTGGCCA 
*****************^^^^^^ 4 -^^^^ % ^^^ % ^^^ + ^^^^^^^^^^^^^^ 

92" GGCTGGCCAGGATGAAGTATCTCCGGCACCGGCGGCCCAATGCCACCCTCATTCTGGCCA 

178' TCGGCGCTTTCACCCTCCTCCTCTTCAGTCTGCTAGTGTCACCACCCACCTGCAAGGTCC 
*********************^^^^^ + ^^^^^^^ + ^ + ^^^ % ^^ + ^^ %+%+ ^ jM . 

152" TCGGCGCTTTCACCCTCCTCCTCTTCAGTCTGCTAGTGTCACCACCCACCTGCAAGGTCC 

238' AGGAGCAGCCACCGGCGATCCCCGAGGCCCTGGCCTGGCCCACTCCACCCACCCGCCCAG 
***********************^* +%+++ ^^ ++ ^ %++% ^^^ % ^^ +++ ^^^^^ 4: 

212" AGGAGCAGCCACCGGCGATCCCCGAGGCCCTGGCCTGGCCCACTCCACCCACCCGCCCAG 

298' CCCCGGCCCCGTGCCATGCCAACACCTCTATGGTCACCCACCCGGACTTCGCCACGCAGC 
**********************************************^ 

272" CCCCGGCCCCGTGCCATGCCAACACCTCTATGGTCACCCACCCGGACTTCGCCACGCAGC 

Ofzo' /tv a a r*r"r'r/* a /-• a » <~>t>t>/~'<->t>."><-.it>/-iit> • ^ • „ * ^ . „~ — „ . . 

wownwwrtvyu i i onwinv, l H/1,IU,IVj1 HCrtUAUAC J Ij^UUUCAG 1 I IXJUCU TGU TGCAGG 

*******************^4.^^^ % ^^^^ + ^^^ + ^^^^^^^^^ % ^^^ 

332" CGCAGCACGTTCAGAACTTCCTCCTGTACAGACACTGCCGCCACTTTCCCCTGCTGCAGG 

418' ACGTGCCCCCCTCTAAGTGCGCGCAGCCGGTCTTCCTGCTGCTGGTGATCAAGTCCTCCC 
**************************** 

392" ACGTGCCCCCCTCTAAGTGCGCGCAGCCGGTCTTCCTGCTGCTGGTGATCAAGTCCTCCC 

mm 
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478' CTAGCAACTATGTGCGCCGCGAGCTGCTGCGGCGCACCTGGGGCCGCGAGCGCAAGGTAC 
************************************^^ 

452" CTAGCAACTATGTGCGCCGCGAGCTGCTGCGGCGCACGTGGGGCCGCGAGCGCAAGGTAC 

538' GGGGTTTGCAGCTGCGCCTCCTCTTCCTGGTGGGCACAGCCTCCAACCCGCACGAGGCCC 
**^************************************^*^ 

512" GGGGTTTGCAGCTGCGCCTCCTCTTCCTGGTGGGCACAGCCTCCAACCCGCACGAGGCCC 

598' GCAAGGTCAACCGGCTGCTGGAGCTGGAGGCACAGACTCACGGAGACATCCTGCAGTGGG 
******************************************^^ 

572" GCAAGGTCAACCGGCTGCTGGAGCTGGAGGCACAGACTCACGGAGACATCCTGCAGTGGG 

658' ACTTCCACGACTCCTTCTTCAACCTCACGCTCAAGCAGGTCCTGTTCTTACAGTGGCAGG 
************************************* sjc *^^ 

632" ACTTCCACGACTCCTTCTTCAACCTCACGCTCAAGCAGGTCCTGTTCTTACAGTGGCAGG 

718' AGACAAGGTGCGCCAACGCCAGCTTCGTGCTCAACGGGGATGATGACGTCTTTGCACACA 
**************************************** 

692" AGACAAGGTGCGCCAACGCCAGCTTCGTGCTCAACGGGGATGATGACGTCTTTGCACACA 



778' CAGAGAACATGGTCTTCTACCTGCAGGACCATGACCCTGGCCGCCACCTCTTCGTGGGGC 

******************************************^ 

752" CAGACAACATGGTCTTCTACCTGCAGGACCATGACCCTGGCCGCCACCTCTTCGTGGGGC 

838' AACTGATCCAAAACGTGGGCCCCATCCGGGCTTTTTGGAGCAAGTACTATGTGCCAGAGG 

812" AACTGATCCAAAACGTGGGCCCCATCCGGGCTTTTTGGAGCAAGTACTATGTGCCAGAGG 

898' TGGTGACTCAGAATGAGCGGTACCCACCCTATTGTGGGGGTGGTGGCTTCTTGCTGTCCC 
*********** + ^^ He ^^^^^^^^^^^ s( ^ + ^^^ +++ ^^ + ^^^^^^^^^^ 

872" TGGTGACTCAGAATGAGCGGTACCCACCCTATTGTGGGGGTGGTGGCTTCTTGCTGTCCC 

»oo \jKj i j uau wiUWiOTWU; J GCGCCGTGCTGCCCATGTCTTGGACATCTTCCCCATTGATG 
************************************^^ 

932" GCTTCACGGCCGCTGCCCTGCGCCGTGCTGCCCATGTCTTGGACATCTTCCCCATTGATG 

1018' ATCTCTTCCTGGGTATGTGTCTGGAGCTTGAGGGACTGAAGCCTGCCTCCCACAGCGCCA 
*****************************************^ 

992" ATGTCTTCCTCGGTATGTGTCTGGAGCTTGAGGGACTGAAGCCTGCCTCCCACAGCGGCA 

m2m 
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1078' TCCGCACGTCTGGCGTGCGGGCTCCATCGCAACACCTGTCCTCCTTTGACCCCTGCTTCT 
********************************* ************************** 

1052* TCCGCACGTCTGGCGTGCGGGCTCCATCGCAACGCCTGTCCTCCTTTGACCCCTGCTTCT 

1138' ACCGAGACCTGCTGCTGGTGCACCGCTTCCTACCTTATGAGATGCTGCTCATGTGGGATG 
*************^ ++++ ^ ++++ ^ + ^^^^^^^^^ + ^^^^^^ + ^^^^ +++ ^^^ ++ 

1112* ACCGAGACCTGCTGCTGGTGCACCGCTTCCTACCTTATGAGATGCTGCTCATGTGGGATG 

1198' CGCTGAACCAGCCCAACCTCACCTGCGGCAATCAGACACAGATCTACTGAGTCAGCATCA 
***********************^ ++% ^^ 4 . + ^^ 4 .^ ++ ^^^^ %++ ^ ++++++ ^^ % ^ 4 . 

1 1 72" CGCTGAACCAGCCCAACCTCACCTGCGGCAATCAGACACAGATCTACTGAGTCAGCATCA 
1258' GGGTCCCCAGCCTCTGGGCTCCTGTTTCCAGAGGAAGGGGCGACACCTTCCTCCCAGGAA 

****************************** *************** + ^^ +5{:5{ c^ 4c4ssj .^ J j, sl{ 

1232" GGGTCCCCAGCCTCTGGGCTCCTGTTTCCATAGGAAGGGGCGACACCTTCCTCCCAGGAA 

1318' GCTGAGACCTTTGTGGTCTGAGCATAAGGGAGTGCCAGGGAAGGTTTGAGGTTTGATGAG 
**********************************************^ 

1 292" GCTGAGACCTTTGTGGTCTGAGCATAAGGGAGTGCCAGGGAAGGTTTGAGGTTTGATGAG 

1378' TGAATATTCTGGCTGGCGAACTCCTACACATCCTTCAAAACCCACCTGGTACTGTTCCAG 
*********************************************^***^^ 

1 352" TGAATATTCTGGCTGGCGAACTCCTACACATCCTTCAAAACCCACCTGGTACTGTTCCAG 

1438' CATCTTCCCTGGATGGCTGGAGGAACTCCAGAAAATATGCATCTTCTTTTTGTGGCTGCT 

1412" CATCTTCCCTGGATGGCTGGAGGAACTCCAGAAAATATCCATCTTCTTTTTGTGGCTGCT 

1498' AATGGCAGAAGTGCCTGTGCTACAGTTCCAACTGTGGATGCATCCGTCCCGTTTGAGTCA 
******************^^^^^^^^^ %+ ^^^^^^^^ +++ ^^^ ++ ^^ %+ ^^ 

1472" AATGGCAGAAGTGCCTGTGCTAGAGTTCCAACTGTGGATGCATCCGTCCCGTTTGAGTCA 

1558' AAGTCTTACTTCCCTGCTCTCACCTACTCACAGACGGGATGCTAAGCAGTGCACCTGCAG 
********************** ++++ ^^^ He%+ ^ % ^ +++++ ^^^^^ + ^^^^ +%+ 

1532" AAGTCTTACTTCCCTGCTCTCACCTACTCACAGACGGGATGCTAAGCAGTGCACCTGCAG 

1618' TGGTTTAATGGCAGATAAGCTCCGTCTGCAGTTCCAGGCCAGCCAGAAACTCCTGTGTCC 
********************************^^^^^ + ^^^^^ + ^^ + ^^^ Jf .^ Jjc!i . + 

1592" TGGTTTAATGGCAGATAAGCTCCGTCTGCAGTTCCAGGCCAGCCAGAAACTCCTGTGTCC 

^3HI 
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1678' ACATAGAGCTGACGTGAGAAATATCTTTCAGCCCAGGAGAGAGGGGTCCTGATCTTAACC 
1652" ACATAGAGCTGACGTCAGAAATATCTTTCAGCCCACGAGAGAGCGGTCCTGATCTTAACC 
1738' CTTTCCTGGGTCTCAGACAACTCAGAAGCTTGGGGGGATACCAGAGAGGTGGTGGAATAG 
1712" CTTTCCTGGGTCTCAGACAACTCAGAAGGTTGGGGGGATACCAGAGAGGTGGTGGAATAG 
1798' GACCGCCCCCTCCTTACTTGTGGGATCAAATGCTGTAATGGTGGAGGTGTGGGCAGAGGA 

^ m *^ t» ^* ^^^F *^ T* 1 ^J*^^^^^^^^^^^^*|^^p^^*|^*^^^^^^{^*|t J^JJt 

1772" GACCGCCCCCTCCTTACTTGTGGGATCAAATGCTGTAATGGTGGAGGTGTGGGCAGAGGA 
1858' GGGAGGCAAGTGT-CTTTGAAAGTTGTGAGAGCTCAGAGTTTCTGGGGTCCTCATTAGGA 
1832" GGGAGGCAAGTGTCCTTTGAAAGTTGTGAGAGCTCAGAGTTTCTGGGGTCCTCATTAGGA 
1917' GCCCGCATCCCTGTGTTCCCCA AGAATTCAGAGAACAGC ACTGGGGCTGGAATGATCTTT 
1892" GCCCCCATCCCTGTGTTCCCCAAGAATTCAGAGAACAGCACTGGGGCTGGAATGATCTTT 
1977' AATGGGCCC AAGGCCAACAGGCAT ATGCCTC ACT ACTGCCTGGAGAAGGGAGAGATTCAG 
1952" AATGGGCCCAAGGCCAACAGGCATATGCCTCACTACTGCCTGGAGAAGGGAGAGATTCAG 
2037' GTCCTCCAGCAGCCTCCCTCACCCAGTATGTTTTACAGATTACGGGGGGACCGGGTGAGC 
201 2" GTCCTCCAGCAGCCTCCCTCACCCAGTATGTTTTACAGATTACGGGGGGACCGGGTGAGC 
2097' CAGTGACCCCCTGCAGCCCCCAGCTTCAGGCCTCAGTGTCTGCCAGTCAAGCTTCACAGG 
2072" CAGTGACCCCCTGTAGCCCCCAGCTTCAGGCCTCAGTGTCTGCCAGTCAAGCTTCACAGG 
21 57' CATTGTGATGGGGCAGCCTTGCGGAATATAAAATTTTGTGAAGACTTGG 
21 32" CATTGTGATGGGGCAGCCTTGGGGAATATAAAATTTTGTGAAGACTTGG 
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SEQUENCE LISTING 

<110> KYOWA HAKKO KOGYO CO., LTD 

<120> Novel Polypeptides 

<130> 11216W01 

<150> JP 99/183437 

<151> 1999-06-29 

<150> JP 2000/74757 

<151> 2000-03-16 

<160> 40 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 397 
<212> PRT 

<213> Homo sapiens 
<400> 1 

Met Ser Val Gly Arg Arg Arg lie Lys Leu Leu Gly He Leu Met Met 
15 10 15 



Ala Asn Val Phe lie Tyr Phe He Met Glu Val Ser Lys Ser Ser Ser 
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15 10 15 

Ala Asn Val Phe lie Tyr Phe He Met Glu Val Ser Lys Ser Ser Ser 
20 25 30 

Gin Glu Lys Asn Gly Lys Gly Glu Val He lie Pro Lys Glu Lys Phe 
35 40 45 

Trp Lys He Ser Thr Pro Pro Glu Ala Tyr Trp Asn Arg Glu Gin Glu 
50 55 60 

Lys Leu Asn Arg Gin Tyr Asn Pro He Leu Ser Met Leu Thr Asn Gin 
65 70 75 80 

Thr Gly Glu Ala Gly Arg Leu Ser Asn He Ser His Leu Asn Tyr Cys 

85 90 95 

Glu Pro Asp Leu Arg Val Thr Ser Val Val Thr Gly Phe Asn Asn Leu 
100 105 110 

Pro Asp Arg Phe Lys Asp Phe Leu Leu Tyr Leu Arg Cys Arg Asn Tyr 
115 120 125 

Ser Leu Leu He Asp Gin Pro Asp Lys Cys Ala Lys Lys Pro Phe Leu 
130 135 140 



Leu Leu Ala He Lys Ser Leu Thr Pro His Phe Ala Arg Arg Gin Ala 
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145 150 155 160 

He Arg Glu Ser Trp Gly Gin Glu Ser Asn Ala Gly Asn Gin Thr Val 
165 170 175 

Val Arg Val Phe Leu Leu Gly Gin Thr Pro Pro Glu Asp Asn His Pro 
180 185 190 

Asp Leu Ser Asp Met Leu Lys Phe Glu Ser Glu Lys His Gin Asp lie 
195 200 205 

Leu Met Trp Asn Tyr Arg Asp Thr Phe Phe Asn Leu Ser Leu Lys Glu 
210 215 220 

Val Leu Phe Leu Arg Trp Val Ser Thr Ser Cys Pro Asp Thr Glu Phe 
225 230 235 240 

Val Phe Lys Gly Asp Asp Asp Val Phe Val Asn Thr His His He Leu 
245 250 255 

Asn Tyr Leu Asn Ser Leu Ser Lys Thr Lys Ala Lys Asp Leu Phe lie 
260 265 270 

Gly Asp Val He His Asn Ala Gly Pro His Arg Asp Lys Lys Leu Lys 
275 280 285 



Tyr Tyr He Pro Glu Val Val Tyr Ser Gly Leu Tyr Pro Pro Tyr Ala 
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290 295 300 

Gly Gly Gly Gly Phe Leu Tyr Ser Gly His Leu Ala Leu Arg Leu Tyr 
305 310 315 320 

His He Thr Asp Gin Val His Leu Tyr Pro lie Asp Asp Val Tyr Thr 
325 330 335 

Gly Met Cys Leu Gin Lys Leu Gly Leu Val Pro Glu Lys His Lys Gly 
340 345 350 

Phe Arg Thr Phe Asp He Glu Glu Lys Asn Lys Asn Asn lie Cys Ser 
355 360 365 

Tyr Val Asp Leu Met Leu Val His Ser Arg Lys Pro Gin Glu Met He 
370 375 380 

Asp He Trp Ser Gin Leu Gin Ser Ala His Leu Lys Cys 
385 390 395 



<210> 2 

<211> 372 

<212> PRT 

<213> Homo sapiens 



<400> 2 
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Met Lys Tyr Leu Arg His Arg Arg Pro Asn Ala Thr Leu He Leu Ala 
15 10 15 

He Gly Ala Phe Thr Leu Leu Leu Phe Ser Leu Leu Val Ser Pro Pro 
20 25 30 

Thr Cys Lys Val Gin Glu Gin Pro Pro Ala He Pro Glu Ala Leu Ala 
35 40 45 

Trp Pro Thr Pro Pro Thr Arg Pro Ala Pro Ala Pro Cys His Ala Asn 
50 55 60 

Thr Ser Met Val Thr His Pro Asp Phe Ala Thr Gin Pro Gin His Val 
65 70 75 80 

Gin Asn Phe Leu Leu Tyr Arg His Cys Arg His Phe Pro Leu Leu Gin 

85 90 95 

Asp Val Pro Pro Ser Lys Cys Ala Gin Pro Val Phe Leu Leu Leu Val 
100 105 110 

He Lys Ser Ser Pro Ser Asn Tyr Val Arg Arg Glu Leu Leu Arg Arg 
115 120 125 



Thr Trp Gly Arg Glu Arg Lys Val Arg Gly Leu Gin Leu Arg Leu Leu 
130 135 140 
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Phe Leu Val Gly Thr Ala Ser Asn Pro His Glu Ala Arg Lys Val Asn 
145 150 155 160 

Arg Leu Leu Glu Leu Glu Ala Gin Thr His Gly Asp He Leu Gin Trp 
165 170 175 

Asp Phe His Asp Ser Phe Phe Asn Leu Thr Leu Lys Gin Val Leu Phe 
180 185 190 

Leu Gin Trp Gin Glu Thr Arg Cys Ala Asn Ala Ser Phe Val Leu Asn 
195 200 205 

Gly Asp Asp Asp Val Phe Ala His Thr Asp Asn Met Val Phe Tyr Leu 
210 215 220 

Gin Asp His Asp Pro Gly Arg His Leu Phe Val Gly Gin Leu He Gin 
225 230 235 240 

Asn Val Gly Pro He Arg Ala Phe Trp Ser Lys Tyr Tyr Val Pro Glu 
245 250 255 

Val Val Thr Gin Asn Glu Arg Tyr Pro Pro Tyr Cys Gly Gly Gly Gly 
260 265 270 



Phe Leu Leu Ser Arg Phe Thr Ala Ala Ala Leu Arg Arg Ala Ala His 
275 280 285 
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Val Leu Asp He Phe Pro He Asp Asp Val Phe Leu Gly Met Cys Leu 
290 295 300 

Glu Leu Glu Gly Leu Lys Pro Ala Ser His Ser Gly He Arg Thr Ser 
305 310 315 320 

Gly Val Arg Ala Pro Ser Gin His Leu Ser Ser Phe Asp Pro Cys Phe 
325 330 335 

Tyr Arg Asp Leu Leu Leu Val His Arg Phe Leu Pro Tyr Glu Met Leu 
340 345 350 

Leu Met Trp Asp Ala Leu Asn Gin Pro Asn Leu Thr Cys Gly Asn Gin 
355 360 365 

Thr Gin He Tyr 
370 

<210> 3 
<211> 372 
<212> PRT 

<213> Homo sapiens 



<400> 3 

Met Lys Tyr Leu Arg His Arg Arg Pro Asn Ala Thr Leu He Leu Ala 
15 10 15 
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lie Gly Ala Phe Thr Leu Leu Leu Phe Ser Leu Leu Val Ser Pro Pro 
20 25 30 

Thr Cys Lys Val Gin Glu Gin Pro Pro Ala He Pro Glu Ala Leu Ala 
35 40 45 

Trp Pro Thr Pro Pro Thr Arg Pro Ala Pro Ala Pro Cys His Ala Asn 
50 55 60 

Thr Ser Met Val Thr His Pro Asp Phe Ala Thr Gin Pro Gin His Val 
65 70 75 80 

Gin Asn Phe Leu Leu Tyr Arg His Cys Arg His Phe Pro Leu Leu Gin 
85 90 95 

Asp Val Pro Pro Ser Lys Cys Ala Gin Pro Val Phe Leu Leu Leu Val 
100 105 110 

He Lys Ser Ser Pro Ser Asn Tyr Val Arg Arg Glu Leu Leu Arg Arg 
115 120 125 

Thr Trp Gly Arg Glu Arg Lys Val Arg Gly Leu Gin Leu Arg Leu Leu 
130 135 140 



Phe Leu Val Gly Thr Ala Ser Asn Pro His Glu Ala Arg Lys Val Asn 
145 150 155 160 



WO 01/00848 




PCT/JP00/04304 



9/45 

Arg Leu Leu Glu Leu Glu Ala Gin Thr His Gly Asp He Leu Gin Trp 
165 170 175 

Asp Phe His Asp Ser Phe Phe Asn Leu Thr Leu Lys Gin Val Leu Phe 
180 185 190 

Leu Gin Trp Gin Glu Thr Arg Cys Ala Asn Ala Ser Phe Val Leu Asn 
195 200 205 

Gly Asp Asp Asp Val Phe Ala His Thr Asp Asn Met Val Phe Tyr Leu 
210 215 220 

Gin Asp His Asp Pro Gly Arg His Leu Phe Val Gly Gin Leu He Gin 
225 230 235 240 

Asn Val Gly Pro He Arg Ala Phe Trp Ser Lys Tyr Tyr Val Pro Glu 
245 250 255 

Val Val Thr Gin Asn Glu Arg Tyr Pro Pro Tyr Cys Gly Gly Gly Gly 
260 265 270 

Phe Leu Leu Ser Arg Phe Thr Ala Ala Ala Leu Arg Arg Ala Ala His 
275 280 285 



Val Leu Asp He Phe Pro lie Asp Asp Val Phe Leu Gly Met Cys Leu 
290 295 300 
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Glu Leu Glu Gly Leu Lys Pro Ala Ser His Ser Gly He Arg Thr Ser 
305 310 315 320 

Gly Val Arg Ala Pro Ser Gin Arg Leu Ser Ser Phe Asp Pro Cys Phe 
325 330 335 

Tyr Arg Asp Leu Leu Leu Val His Arg Phe Leu Pro Tyr Glu Met Leu 
340 345 350 

Leu Met Trp Asp Ala Leu Asn Gin Pro Asn Leu Thr Cys Gly Asn Gin 
355 360 365 

Thr Gin He Tyr 
370 

<210> 4 
<211> 378 
<212> PRT 
<213> Homo sapiens 

<400> 4 

Met Leu Pro Pro Gin Pro Ser Ala Ala His Gin Gly Arg Gly Gly Arg 
15 10 15 



Ser Gly Leu Leu Pro Lys Gly Pro Ala Met Leu Cys Arg Leu Cys Trp 
20 25 30 
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Leu Val Ser Tyr Ser Leu Ala Val Leu Leu Leu Gly Cys Leu Leu Phe 
35 40 45 

Leu Arg Lys Ala Ala Lys Pro Ala Gly Asp Pro Thr Ala His Gin Pro 
50 55 60 

Phe Trp Ala Pro Pro Thr Pro Arg His Ser Arg Cys Pro Pro Asn His 
65 70 75 80 

Thr Val Ser Ser Ala Ser Leu Ser Leu Pro Ser Arg His Arg Leu Phe 

85 90 95 

Leu Thr Tyr Arg His Cys Arg Asn Phe Ser He Leu Leu Glu Pro Ser 
100 105 110 

Gly Cys Ser Lys Asp Thr Phe Leu Leu Leu Ala He Lys Ser Gin Pro 
115 120 125 

Gly His Val Glu Arg Arg Ala Ala He Arg Ser Thr Trp Gly Arg Val 
130 135 140 

Gly Gly Trp Ala Arg Gly Arg Gin Leu Lys Leu Val Phe Leu Leu Gly 
145 150 155 160 



Val Ala Gly Ser Ala Pro Pro Ala Gin Leu Leu Ala Tyr Glu Ser Arg 
165 170 175 
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Glu Phe Asp Asp He Leu Gin Trp Asp Phe Thr Glu Asp Phe Phe Asn 
180 185 190 

Leu Thr Leu Lys Glu Leu His Leu Gin Arg Trp Val Val Ala Ala Cys 
195 200 205 

Pro Gin Ala His Phe Met Leu Lys Gly Asp Asp Asp Val Phe Val His 
210 215 220 

Val Pro Asn Val Leu Glu Phe Leu Asp Gly Trp Asp Pro Ala Gin Asp 
225 230 235 240 

Leu Leu Val Gly Asp Val He Arg Gin Ala Leu Pro Asn Arg Asn Thr 
245 250 255 

Lys Val Lys Tyr Phe He Pro Pro Ser Met Tyr Arg Ala Thr His Tyr 
260 265 270 

Pro Pro Tyr Ala Gly Gly Gly Gly Tyr Val Met Ser Arg Ala Thr Val 
275 280 285 

Arg Arg Leu Gin Ala He Met Glu Asp Ala Glu Leu Phe Pro He Asp 
290 295 300 



Asp Val Phe Val Gly Met Cys Leu Arg Arg Leu Gly Leu Ser Pro Met 
305 310 315 320 
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His His Ala Gly Phe Lys Thr Phe Gly He Arg Arg Pro Leu Asp Pro 
325 330 335 

Leu Asp Pro Cys Leu Tyr Arg Gly Leu Leu Leu Val His Arg Leu Ser 
340 345 350 

Pro Leu Glu Met Trp Thr Met Trp Ala Leu Val Thr Asp Glu Gly Leu 
355 360 365 

Lys Cys Ala Ala Gly Pro He Pro Gin Arg 
370 375 

<210> 5 
<211> 1912 
<212> DNA 
<213> Homo sapiens 

<400> 5 

ggcgccggca gcgtcagcag cggcaacaag tgccggagta gcagagccaa gccggagcag 60 

tccctgccgc cgacaccgcc gggccgcccg tccggggcgc cgcgcatgga gcgtgagctg 120 

cggcggtcgc cgggctgagc cgcgcggagc gccgggacgt ggatgtggcc gcgatctccc 180 

gcccttgccc ccgccccgcc gagctggagc tgctcccgga caagatatga gaa atg 236 

Met 
1 
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agt gtt gga cgt cga aga ata aag ttg ttg ggt ate ctg atg atg gca 284 
Ser Val Gly Arg Arg Arg He Lys Leu Leu Gly He Leu Met Met Ala 
5 10 15 

aat gtc ttc att tat ttt att atg gaa gtc tec aaa age agt age caa 332 
Asn Val Phe He Tyr Phe lie Met Glu Val Ser Lys Ser Ser Ser Gin 
20 25 30 

gaa aaa aat gga aaa ggg gaa gta ata ata ccc aaa gag aag ttc tgg 380 
Glu Lys Asn Gly Lys Gly Glu Val He He Pro Lys Glu Lys Phe Trp 
35 40 45 

aag ata tct acc cct ccc gag gca tac tgg aac cga gag caa gag aag 428 
Lys He Ser Thr Pro Pro Glu Ala Tyr Trp Asn Arg Glu Gin Glu Lys 
50 55 60 65 

ctg aac egg cag tac aac ccc ate ctg age atg ctg acc aac cag acg 476 
Leu Asn Arg Gin Tyr Asn Pro He Leu Ser Met Leu Thr Asn Gin Thr 
70 75 80 

ggg gag gcg ggc agg etc tec aat ata age cat ctg aac tac tgc gaa 524 
Gly Glu. Ala Gly Arg Leu Ser Asn He Ser His Leu Asn Tyr Cys Glu 
85 90 95 

cct gac ctg agg gtc acg teg gtg gtt acg ggt ttt aac aac ttg ccg 572 
Pro Asp Leu Arg Val Thr Ser Val Val Thr Gly Phe Asn Asn Leu Pro 



# 
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100 105 110 

gac aga ttt aaa gac ttt ctg ctg tat ttg aga tgc cgc aat tat tea 620 
Asp Arg Phe Lys Asp Phe Leu Leu Tyr Leu Arg Cys Arg Asn Tyr Ser 
115 120 125 

ctg ctt ata gat cag ccg gat aag tgt gca aag aaa cct ttc ttg ttg 668 
Leu Leu He Asp Gin Pro Asp Lys Cys Ala Lys Lys Pro Phe Leu Leu 
130 135 140 145 

ctg gcg att aag tec etc act cca cat ttt gec aga agg caa gca ate 716 
Leu Ala He Lys Ser Leu Thr Pro His Phe Ala Arg Arg Gin Ala lie 
150 155 160 

egg gaa tec tgg ggc caa gaa age aac gca ggg aac caa acg gtg gtg 764 
Arg Glu Ser Trp Gly Gin Glu Ser Asn Ala Gly Asn Gin Thr Val Val 
165 170 175 

cga gtc ttc ctg ctg ggc cag aca ccc cca gag gac aac cac ccc gac 812 
Arg Val Phe Leu Leu Gly Gin Thr Pro Pro Glu Asp Asn His Pro Asp 
180 185 190 

ctt tea gat atg ctg aaa ttt gag agt gag aag cac caa gac att ctt 860 
Leu Ser Asp Met Leu Lys Phe Glu Ser Glu Lys His Gin Asp He Leu 
195 200 205 



atg tgg aac tac aga gac act ttc ttc aac ttg tct ctg aag gaa gtg 



908 
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Met Trp Asn Tyr Arg Asp Thr Phe Phe Asn Leu Ser Leu Lys Glu Val 
210 215 220 225 

ctg ttt etc agg tgg gta agt act tec tgc cca gac act gag ttt gtt 956 
Leu Phe Leu Arg Trp Val Ser Thr Ser Cys Pro Asp Thr Glu Phe Val 
230 235 240 

ttc aag ggc gat gac gat gtt ttt gtg aac acc cat cac ate ctg aat 1004 
Phe Lys Gly Asp Asp Asp Val Phe Val Asn Thr His His He Leu Asn 
245 250 255 

tac ttg aat agt tta tec aag acc aaa gee aaa gat etc ttc ata ggt 1052 
Tyr Leu Asn Ser Leu Ser Lys Thr Lys Ala Lys Asp Leu Phe lie Gly 
260 265 270 

gat gtg ate cac aat get gga cct cat egg gat aag aag ctg aag tac 1100 
Asp Val He His Asn Ala Gly Pro His Arg Asp Lys Lys Leu Lys Tyr 
275 280 285 

tac ate cca gaa gtt gtt tac tct ggc etc tac cca ccc tat gca ggg 1148 
Tyr He Pro Glu Val Val Tyr Ser Gly Leu Tyr Pro Pro Tyr Ala Gly 
290 295 300 305 

gga ggg ggg ttc etc tac tec ggc cac ctg gee ctg agg ctg tac cat 1196 
Gly Gly Gly Phe Leu Tyr Ser Gly His Leu Ala Leu Arg Leu Tyr His 
310 315 320 



WO 01/00848 



17/45 



PCT/JP00/04304 



ate act gac cag gtc cat etc tac ccc att gat gac gtt tat act gga 1244 
He Thr Asp Gin Val His Leu Tyr Pro lie Asp Asp Val Tyr Thr Gly 
325 330 335 

atg tgc ctt cag aaa etc ggc etc gtt cca gag aaa cac aaa ggc ttc 1292 
Met Cys Leu Gin Lys Leu Gly Leu Val Pro Glu Lys His Lys Gly Phe 
340 345 350 

agg aca ttt gat ate gag gag aaa aac aaa aat aac ate tgc tec tat 1340 
Arg Thr Phe Asp He Glu Glu Lys Asn Lys Asn Asn lie Cys Ser Tyr 
355 360 365 

gta gat ctg atg tta gta cat agt aga aaa cct caa gag atg att gat 1388 
Val Asp Leu Met Leu Val His Ser Arg Lys Pro Gin Glu Met He Asp 
370 375 380 385 

att tgg tct cag ttg cag agt get cat tta aaa tgc taaaatagat 1434 
He Trp Ser Gin Leu Gin Ser Ala His Leu Lys Cys 
390 395 

acaaactcaa ttttgeatag aaaggtgtat tttgaatagt tcccatgttg tgttctcaca 1494 

ttagagtaat ttctatatta aaccatgaaa attgecttta tgagtgatac ccatttgagg 1554 

gcctctaaac ccttcaattt ggtactcacg tgaagaggga aageggaaga tggtaatttt 1614 

tttttatgga tgatatggca ggatgattgg ttctgatctt aceggctagt ggtcattttt 1674 
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aaaaaacttg taccctctta tctgaaatcc tgtttctgga atttggccat tttaagtgat 1734 

tttgtttgcc ctcttctata atattcctac ttcccataat aatgactgat ttatttgtta 1794 

ttcaggtatt tataaaccta ttggctacaa agactttgtt aaactttatc cagtggtttt 1854 

cgtgaaatgg aattatgttt atttttatgg gatttgggta aattttaaat tgtctaga 1912 

<210> 6 

<211> 2205 

<212> DNA 

<213> Homo sapiens 

<400> 6 

ggccaggaac ccgcaaggcg ctgcttgttc atctccagcc acggggagct cattccctag 60 

cagcgggcca gacccaagga gccgcccagg aggctcctca ggccgacccc agaccctggc 120 

tggccagg atg aag tat etc egg cac egg egg ccc aat gee ace etc att 170 
Met Lys Tyr Leu Arg His Arg Arg Pro Asn Ala Thr Leu He 
1 5 10 

ctg gec ate ggc get ttc acc etc etc etc ttc agt ctg eta gtg tea 218 
Leu Ala lie Gly Ala Phe Thr Leu Leu Leu Phe Ser Leu Leu Val Ser 
15 20 25 30 
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cca ccc acc tgc aag gtc cag gag cag cca ccg gcg ate ccc gag gec 266 

Pro Pro Thr Cys Lys Val Gin Glu Gin Pro Pro Ala He Pro Glu Ala 
35 40 45 



ctg gec tgg ccc act cca ccc acc cgc cca gec ccg gec ccg tgc cat 314 

Leu Ala Trp Pro Thr Pro Pro Thr Arg Pro Ala Pro Ala Pro Cys His 

50 55 60 

gec aac acc tct atg gtc acc cac ccg gac ttc gec acg cag ccg cag 362 

Ala Asn Thr Ser Met Val Thr His Pro Asp Phe Ala Thr Gin Pro Gin 

65 70 75 



cac gtt cag aac ttc etc ctg tac aga cac tgc cgc cac ttt ccc ctg 410 

His Val Gin Asn Phe Leu Leu Tyr Arg His Cys Arg His Phe Pro Leu 
80 85 90 

ctg cag gac gtg ccc ccc tct aag tgc gcg cag ccg gtc ttc ctg ctg 458 

Leu Gin Asp Val Pro Pro Ser Lys Cys Ala Gin Pro Val Phe Leu Leu 

95 100 105 110 



ctg gtg ate aag tec tec cct age aac tat gtg cgc cgc gag ctg ctg 506 
Leu Val He Lys Ser Ser Pro Ser Asn Tyr Val Arg Arg Glu Leu Leu 
115 120 125 



egg cgc acg tgg ggc cgc gag cgc aag gta egg ggt ttg cag ctg cgc 
Arg Arg Thr Trp Gly Arg Glu Arg Lys Val Arg Gly Leu Gin Leu Arg 
130 135 140 
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etc etc ttc ctg gtg ggc aca gee tec aac ccg cac gag gec cgc aag 602 
Leu Leu Phe Leu Val Gly Thr Ala Ser Asn Pro His Glu Ala Arg Lys 
145 150 155 

gtc aac egg ctg ctg gag ctg gag gca cag act cac gga gac ate ctg 650 
Val Asn Arg Leu Leu Glu Leu Glu Ala Gin Thr His Gly Asp He Leu 
160 165 170 



cag tgg gac ttc cac gac tec ttc ttc aac etc acg etc aag cag gtc 698 
Gin Trp Asp Phe His Asp Ser Phe Phe Asn Leu Thr Leu Lys Gin Val 
175 180 185 190 

ctg ttc tta cag tgg cag gag aca agg tgc gee aac gec age ttc 
Leu Phe Leu Gin Trp Gin Glu Thr Arg Cys Ala Asn Ala Ser Phe 
195 200 205 

etc aac ggg gat gat gac gtc ttt gca cac aca gac aac atg gtc ttc 794 
Leu Asn Gly Asp Asp Asp Val Phe Ala His Thr Asp Asn Met Val Phe 
210 215 220 

tac ctg cag gac cat gac cct ggc cgc cac etc ttc gtg ggg caa ctg 842 
Tyr Leu Gin Asp His Asp Pro Gly Arg His Leu Phe Val Gly Gin Leu 
225 230 235 



gtg 746 
Val 



ate caa aac gtg ggc ccc ate egg get ttt tgg age aag tac tat gtg 890 
lie Gin Asn Val Gly Pro lie Arg Ala Phe Trp Ser Lys Tyr Tyr Val 
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240 245 250 

cca gag gtg gtg act cag aat gag egg tac cca ccc tat tgt ggg ggt 938 

Pro Glu Val Val Thr Gin Asn Glu Arg Tyr Pro Pro Tyr Cys Gly Gly 

255 260 265 270 

ggt ggc ttc ttg ctg tec cgc ttc acg gee get gee ctg cgc cgt get 986 

Gly Gly Phe Leu Leu Ser Arg Phe Thr Ala Ala Ala Leu Arg Arg Ala 

275 280 285 



gec cat gtc ttg gac ate ttc ccc att gat gat gtc ttc ctg ggt atg 1034 
Ala His Val Leu Asp He Phe Pro He Asp Asp Val Phe Leu Gly Met 
290 295 300 

tgt ctg gag ctt gag gga ctg aag cct gec tec cac age ggc ate cgc 1082 
Cys Leu Glu Leu Glu Gly Leu Lys Pro Ala Ser His Ser Gly lie Arg 
305 310 315 



acg tct ggc gtg egg get cca teg caa cac ctg tec tec ttt gac ccc 1130 

Thr Ser Gly Val Arg Ala Pro Ser Gin His Leu Ser Ser Phe Asp Pro 

320 325 330 

tgc ttc tac cga gac ctg ctg ctg gtg cac cgc ttc eta cct tat gag 1178 

Cys Phe Tyr Arg Asp Leu Leu Leu Val His Arg Phe Leu Pro Tyr Glu 

335 340 345 350 

atg ctg etc atg tgg gat gcg ctg aac cag ccc aac etc acc tgc ggc 1226 
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Met Leu Leu Met Trp Asp Ala Leu Asn Gin Pro Asn Leu Thr Cys Gly 
355 360 365 

aat cag aca cag ate tac tgagtcagca tcagggtccc cagcctctgg 1274 
Asn Gin Thr Gin He Tyr 
370 

gctcctgttt ecagaggaag gggcgacacc ttcctcccag gaagctgaga cctttgtggt 1334 

ctgagcataa gggagtgcca gggaaggttt gaggtttgat gagtgaatat tctggctggc 1394 

gaactcctac acatccttca aaacccacct ggtactgttc cagcatcttc cctggatggc 1454 

tggaggaact ccagaaaata tgeatcttet ttttgtggct gctaatggca gaagtgcctg 1514 

tgctagagtt ccaactgtgg atgcatccgt cccgtttgag tcaaagtctt acttccctgc 1574 

tctcacctac teacagaegg gatgetaage agtgcacctg cagtggttta atggcagata 1634 

agctccgtct gcagttccag gccagccaga aactcctgtg tccacataga gctgacgtga 1694 

gaaatatctt tcagcccagg agagaggggt cctgatctta accctttcct gggtctcaga 1754 

caactcagaa ggttgggggg ataccagaga ggtggtggaa taggaccgcc ccctccttac 1814 

ttgtgggatc aaatgctgta atggtggagg tgtgggcaga ggagggaggc aagtgtcttt 1874 
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gaaagttgtg agagctcaga gtttctgggg tcctcattag gagcccccat ccctgtgttc 1934 

cccaagaatt cagagaacag cactggggct ggaatgatct ttaatgggcc caaggccaac 1994 

aggcatatgc ctcactactg cctggagaag ggagagattc aggtcctcca gcagcctccc 2054 

tcacccagta tgttttacag attacggggg gaccgggtga gccagtgacc ccctgcagcc 2114 

cccagcttca ggcctcagtg tctgccagtc aagcttcaca ggcattgtga tggggcagcc 2174 

ttggggaata taaaattttg tgaagacttg g 2205 

<210> 7 
<211> 2180 
<212> DNA 

<213> Homo sapiens 
<400> 7 

cgcgagctga gaggagcagg tagaggggca gaggcgggac tgtcgtctgg gggagccgcc 60 

caggaggctc ctcaggccga ccccagaccc tggctggcca gg atg aag tat etc 114 

Met Lys Tyr Leu 
1 



egg cac egg egg ccc aat gee ace etc att ctg gee ate ggc get ttc 
Arg His Arg Arg Pro Asn Ala Thr Leu lie Leu Ala He Gly Ala Phe 
5 10 15 20 



162 
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acc etc etc etc ttc agt ctg eta gtg tea cca ccc acc tgc aag gtc 210 
Thr Leu Leu Leu Phe Ser Leu Leu Val Ser Pro Pro Thr Cys Lys Val 

25 30 35 

cag gag cag cca ccg gcg ate ccc gag gec ctg gec tgg ccc act cca 258 
Gin Glu Gin Pro Pro Ala He Pro Glu Ala Leu Ala Trp Pro Thr Pro 
40 45 50 

ccc acc cgc cca gec ccg gec ccg tgc cat gee aac acc tct atg gtc 306 
Pro Thr Arg Pro Ala Pro Ala Pro Cys His Ala Asn Thr Ser Met Val . 
55 60 65 

acc cac ccg gac ttc gec acg cag ccg cag cac gtt cag aac ttc etc 354 
Thr His Pro Asp Phe Ala Thr Gin Pro Gin His Val Gin Asn Phe Leu 
70 75 80 

ctg tac aga cac tgc cgc cac ttt ccc ctg ctg cag gac gtg ccc ccc 402 
Leu Tyr Arg His Cys Arg His Phe Pro Leu Leu Gin Asp Val Pro Pro 
85 90 95 100 

tct aag tgc gcg cag ccg gtc ttc ctg ctg ctg gtg ate aag tec tec 450 
Ser Lys Cys Ala Gin Pro Val Phe Leu Leu Leu Val He Lys Ser Ser 
105 110 115 

cct age aac tat gtg cgc cgc gag ctg ctg egg cgc acg tgg ggc cgc 498 
Pro Ser Asn Tyr Val Arg Arg Glu Leu Leu Arg Arg Thr Trp Gly Arg 
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120 125 130 

gag cgc aag gta egg ggt ttg cag ctg cgc etc etc ttc ctg gtg ggc 546 
Glu Arg Lys Val Arg Gly Leu Gin Leu Arg Leu Leu Phe Leu Val Gly 
135 140 145 

aca gec tec aac ccg cac gag gec cgc aag gtc aac egg ctg ctg gag 594 
Thr Ala Ser Asn Pro His Glu Ala Arg Lys Val Asn Arg Leu Leu Glu 
150 155 160 

ctg gag gca cag act cac gga gac ate ctg cag tgg gac ttc cac gac .642 
Leu Glu Ala Gin Thr His Gly Asp He Leu Gin Trp Asp Phe His Asp 
165 170 175 180 

tec ttc ttc aac etc acg etc aag cag gtc ctg ttc tta cag tgg cag 690 
Ser Phe Phe Asn Leu Thr Leu Lys Gin Val Leu Phe Leu Gin Trp Gin 
185 190 195 

gag aca agg tgc gec aac gec age ttc gtg etc aac ggg gat gat gac 738 
Glu Thr Arg Cys Ala Asn Ala Ser Phe Val Leu Asn Gly Asp Asp Asp 
200 205 210 

gtc ttt gca cac aca gac aac atg gtc ttc tac ctg cag gac cat gac 786 
Val Phe Ala His Thr Asp Asn Met Val Phe Tyr Leu Gin Asp His Asp 
215 220 225 



cct ggc cgc cac etc ttc gtg ggg caa ctg ate caa aac gtg ggc ccc 



834 
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Pro Gly Arg His Leu Phe Val Gly Gin Leu He Gin Asn Val Gly Pro 
230 235 240 

ate egg get ttt tgg age aag tac tat gtg cca gag gtg gtg act cag 882 
He Arg Ala Phe Trp Ser Lys Tyr Tyr Val Pro Glu Val Val Thr Gin 
245 250 255 260 

aat gag egg tac cca ccc tat tgt ggg ggt ggt ggc ttc ttg ctg tec 930 
Asn Glu Arg Tyr Pro Pro Tyr Cys Gly Gly Gly Gly Phe Leu Leu Ser 
265 270 275 

cgc ttc acg gec get gee ctg cgc cgt get gec cat gtc ttg gac ate 978 
Arg Phe Thr Ala Ala Ala Leu Arg Arg Ala Ala His Val Leu Asp He 
280 285 290 

ttc ccc att gat gat gtc ttc ctg ggt atg tgt ctg gag ctt gag gga 1026 
Phe Pro lie Asp Asp Val Phe Leu Gly Met Cys Leu Glu Leu Glu Gly 
295 300 305 

ctg aag cct gec tec cac age ggc ate cgc acg tct ggc gtg egg get 1074 
Leu Lys Pro Ala Ser His Ser Gly He Arg Thr Ser Gly Val Arg Ala 
310 315 320 



cca teg caa cgc ctg tec tec ttt gac ccc tgc ttc tac cga gac ctg 
Pro Ser Gin Arg Leu Ser Ser Phe Asp Pro Cys Phe Tyr Arg Asp Leu 
325 330 335 340 



1122 
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ctg ctg gtg cac cgc ttc eta cct tat gag atg ctg etc atg tgg gat 1170 
Leu Leu Val His Arg Phe Leu Pro Tyr Glu Met Leu Leu Met Trp Asp 
345 350 355 

gcg ctg aac cag ccc aac etc acc tgc ggc aat cag aca cag ate tac 1218 
Ala Leu Asn Gin Pro Asn Leu Thr Cys Gly Asn Gin Thr Gin He Tyr 
360 365 370 

tgagtcagca tcagggtccc cagcctctgg gctcctgttt ccataggaag gggcgacacc 1278 

ttcctcccag gaagctgaga cctttgtggt ctgagcataa gggagtgcca gggaaggttt 1338 

gaggtttgat gagtgaatat tctggctggc gaactcctac acatccttca aaacccacct 1398 

ggtactgttc cagcatcttc cctggatggc tggaggaact ccagaaaata tccatcttct 1458 

ttttgtggct gctaatggca gaagtgcctg tgctagagtt ccaactgtgg atgcatccgt 1518 

cccgtttgag tcaaagtctt acttccctgc tctcacctac teacagaegg gatgetaage 1578 

agtgcacctg cagtggttta atggcagata agctccgtct gcagttccag gccagccaga 1638 

aactcctgtg tccacataga gctgacgtga gaaatatctt tcagcccagg agagaggggt 1698 

cctgatctta accctttcct gggtctcaga caactcagaa ggttgggggg ataccagaga 1758 . 

ggtggtggaa taggaccgcc ccctccttac ttgtgggatc aaatgctgta atggtggagg 1818 



I 
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tgtgggcaga ggagggaggc aagtgtcctt tgaaagttgt gagagctcag agtttctggg 1878 

gtcctcatta ggagccccca tccctgtgtt ccccaagaat tcagagaaca gcactggggc 1938 

tggaatgatc tttaatgggc ccaaggccaa caggcatatg cctcactact gcctggagaa 1998 

gggagagatt caggtcctcc agcagcctcc ctcacccagt atgttttaca gattacgggg 2058 

ggaccgggtg agccagtgac cccctgtagc ccccagcttc aggcctcagt gtctgccagt 2118 

caagcttcac aggcattgtg atggggcagc cttggggaat ataaaatttt gtgaagactt 2178 

gg 2180 

<210> 8 
<211> 1296 
<212> DNA 

<213> Homo sapiens 
<400> 8 

cacagcctga gactcatctc gcttcgaccc cgccgccgcc gccgccgccc ggcatcctga 60 
gcacggagac agtctccagc tgccgttc atg ctt cct ccc cag cct tct gca 112 



Met Leu Pro Pro Gin Pro 



Ser Ala 
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gcc cac cag gga agg ggc ggt agg agt ggc ctt tta cca aag gga ccg 160 

Ala His Gin Gly Arg Gly Gly Arg Ser Gly Leu Leu Pro Lys Gly Pro 
10 15 20 

gcg atg etc tgc agg ctg tgc tgg ctg gtc teg tac age ttg get gtg 208 

Ala Met Leu Cys Arg Leu Cys Trp Leu Val Ser Tyr Ser Leu Ala Val 

25 30 35 40 

ctg ttg etc ggc tgc ctg etc ttc ctg agg aag gcg gcc aag ccc gca 256 

Leu Leu Leu Gly Cys Leu Leu Phe Leu Arg Lys Ala Ala Lys Pro Ala 

45 50 55 

gga gac ccc acg gcc cac cag cct ttc tgg get ccc cca aca ccc cgt 304 

Gly Asp Pro Thr Ala His Gin Pro Phe Trp Ala Pro Pro Thr Pro Arg 
60 65 70 

cac age egg tgt cca ccc aac cac aca gtg tet age gcc tct ctg tec 352 

His Ser Arg Cys Pro Pro Asn His Thr Val Ser Ser Ala Ser Leu Ser 
75 80 85 



ctg cct age cgt cac cgt etc ttc ttg acc tat cgt cac tgc cga aat 400 
Leu Pro Ser Arg His Arg Leu Phe Leu Thr Tyr Arg His Cys Arg Asn 
90 95 100 



ttc tct ate ttg ctg gag cct tea ggc tgt tec aag gat acc ttc ttg 448 
Phe Ser He Leu Leu Glu Pro Ser Gly Cys Ser Lys Asp Thr Phe Leu 
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105 110 115 120 

etc ctg gec ate aag tea cag cct ggt cac gtg gag cga cgt gcg get 496 
Leu Leu Ala He Lys Ser Gin Pro Gly His Val Glu Arg Arg Ala Ala 
125 130 135 

ate cgc age acg tgg ggc agg gtg ggg gga tgg get agg ggc egg cag 544 
He Arg Ser Thr Trp Gly Arg Val Gly Gly Trp Ala Arg Gly Arg Gin 
140 145 150 

ctg aag ctg gtg ttc etc eta ggg gtg gca gga tec get ccc cca gec 592 
Leu Lys Leu Val Phe Leu Leu Gly Val Ala Gly Ser Ala Pro Pro Ala 
155 160 165 

cag ctg ctg gec tat gag agt agg gag ttt gat gac ate etc cag tgg 640 
Gin Leu Leu Ala Tyr Glu Ser Arg Glu Phe Asp Asp He Leu Gin Trp 
170 175 180 

gac ttc act gag gac ttc ttc aac ctg acg etc aag gag ctg cac ctg 688 
Asp Phe Thr Glu Asp Phe Phe Asn Leu Thr Leu Lys Glu Leu His Leu 
185 190 195 200 

cag cgc tgg gtg gtg get gec tgc ccc cag gec cat ttc atg eta aag 736 
Gin Arg Trp Val Val Ala Ala Cys Pro Gin Ala His Phe Met Leu Lys 
205 210 215 



gga gat gac gat gtc ttt gtc cac gtc ccc aac gtg tta gag ttc ctg 784 
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Gly Asp Asp Asp Val Phe Val His Val Pro Asn Val Leu Glu Phe Leu 
220 225 230 

gat ggc tgg gac cca gcc cag gac etc ctg gtg gga gat gtc ate cgc 832 
Asp Gly Trp Asp Pro Ala Gin Asp Leu Leu Val Gly Asp Val He Arg 
235 240 245 

caa gee ctg ccc aac agg aac act aag gtc aaa tac ttc ate cca ccc 880 
Gin Ala Leu Pro Asn Arg Asn Thr Lys Val Lys Tyr Phe He Pro Pro 
250 255 260 

tea atg tac agg gcc acc cac tac cca ccc tat get ggt ggg gga gga : 928 
Ser Met Tyr Arg Ala Thr His Tyr Pro Pro Tyr Ala Gly Gly Gly Gly 
265 270 275 280 

tat gtc atg tec aga gcc aca gtg egg cgc etc cag get ate atg gaa 976 
Tyr Val Met Ser Arg Ala Thr Val Arg Arg Leu Gin Ala He Met Glu 
285 290 295 

gat get gaa etc ttc ccc att gat gat gtc ttt gtg ggt atg tgc ctg 1024 
Asp Ala Glu Leu Phe Pro lie Asp Asp Val Phe Val Gly Met Cys Leu 
300 305 310 

agg agg ctg ggg ctg age cct atg cac cat get ggc ttc aag aca ttt 1072 
Arg Arg Leu Gly Leu Ser Pro Met His His Ala Gly Phe Lys Thr Phe 
315 320 325 
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gga ate egg egg ccc ctg gac ccc tta gac ccc tgc ctg tat agg ggg 1120 
Gly He Arg Arg Pro Leu Asp Pro Leu Asp Pro Cys Leu Tyr Arg Gly 
330 335 340 

etc ctg ctg gtt cac cgc etc age ccc etc gag atg tgg ace atg tgg 1168 
Leu Leu Leu Val His Arg Leu Ser Pro Leu Glu Met Trp Thr Met Trp 
345 350 355 360 

gca ctg gtg aca gat gag ggg etc aag tgt gca get ggc ccc ata ccc 1216 
Ala Leu Val Thr Asp Glu Gly Leu Lys Cys Ala Ala Gly Pro He Pro 
365 370 375 

cag cgc tgaagggtgg gttgggcaac agectgagag tggactcagt gttgattctc 1272 
Gin Arg 

tatcgtgatg cgaaattgat gect 1296 

<210> 9 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 



<400> 9 
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ccggacagat ttaaagactt tctgc 



25 



<210> 10 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 10 

gtagaggcca gagtaaacaa cttct 25 

<210> 11 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 



<400> 11 



cgtggggcaa ctgatccaaa acg 



23 



<210> 12 
<211> 24 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 12 

acccaggaag acatcatcaa tggg 24 

<210> 13 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 13 

cacagcctga gactcatctc get 23 

<210> 14 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
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<400> 14 



aggcatcaat ttcgcatcac gatag 



25 



<210> 15 
<211> 11 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 

<400> 15 
ctttagagca c 

<210> 16 
<211> 8 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 



<400> 16 



ctctaaag 



8 



<210> 17 
<211> 8 



WO 01/00848 




PCT/JP00/04304 



36/45 



<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: commercially 
available amino acid sequence 

<400> 17 

Asp Tyr Lys Asp Asp Asp Asp Lys 
1-5 

<210> 18 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 18 

agcttgccgc caccatgcat tttcaagtgc agattttca 39 

<210> 19 
<211>. 39 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 19 

gcttcctgct aatcagtgcc tcagtcataa tgtcacgtg 39 

<210> 20 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 20 

gagattacaa ggacgacgat gacaaggcct acgtag 36 

<210> 21 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
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<400> 21 



gaagctgaaa atctgcactt gaaaatgcat ggtggcggca 



40 



<210> 22 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 22 

atctccacgt gacattatga ctgaggcact gattagcag 39 

<210> 23 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 



<400> 23 



gtacctacgt aggccttgtc atcgtcgtcc ttgta 



35 



<210> 24 
<211> 30 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 24 

cgcggatcct ccccacggtc cgtggaccag 30 

<210> 25 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 



<400> 25 



atagtttagc ggccgcggaa gggctcagca gcgtcg 



36 



<210> 26 



<211> 29 



<212> DNA 



<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: synthetic DNA 
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<400> 26 



cgaggatccg agcagccacc ggcgatccc 



29 



<210> 27 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 27 

gtcgctatgc ggccgctcag tagatctgtg tctgattgcc g 41 

<210> 28 
<211> 13 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 



<400> 28 



gatcatcgcg aga 



13 



<210> 29 
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<211> 13 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 29 

agcttctcgc gat 13 

<210> 30 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 30 

gcccaacagg aacactaagg tcaa 24 

<210> 31 
<211> 35 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: Synthetic DNA 



<400> 31 



cacggatcca gccaagaaaa aaatggaaaa gggga 



35 



<210> 32 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 32 

atccgatagc ggccgcttag cattttaaat gagcactctg caac 44 

<210> 33 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 



<400> 33 

ataagatctg caggagaccc cacggcccac c 



31 
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<210> 34 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 34 

atagttatgc ggccgcctca ggctgttgcc caacccac 38 

<210> 35 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 35 

gagaagttct ggaagatatc tacc 24 

<2i0> 36 ! 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence .'Synthetic DNA 
<400> 36 



<210> 37 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 37 

gtgccatgcc aacacctcta tggt 24 

<210> 38 
<211> 24 
<212> DNA 

<213> Artificial Sequence 

. n r\ *\ . 

<223> Description of Artificial Sequence: Synthetic DNA 



ctattcaagt aattcaggat gtga 



24 



<400> 38 

tcctgcaggt agaagaccat gttg 



24 
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<210> 39 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence .-Synthetic DNA 
<400> 39 

gtctcttcttgacctatcgtcact 24 

<210> 40 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 



<400> 40 

agttcagcat cttccatgat agcc 



24 
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